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FOREWORD

The occupational analysis project was conducted by The Instructional Materials
Laboratory, Trade and Industrial Education, The Ohio State University in con-
junction with the State Department of Education, Division of Vocational Educa-
tion pursuant to a grant from the U.S. Office of Education.

The Occupational Analysis project was proposed and conducted to train voca-
tional educators in the.techniques of making a comprehensive occupational
analysis. Instructors were selected from Agriculture, Business, Distributive,
Home Economics and Trade and Industrial Education to gain experience in
developing analysis documents for sixty-one different occupations. Represen-

tatives from Business, Industry, Medicine, and Education were involved with
the vocational instructors in conducting the analysis process.

The project was conducted in three phases. Phase one involved the planning

and development of the project strategies. The analysis process was based
on sound principles of learning and behavior. Phase two was the identifica-

tion, selection and orientation of all participants. The training and work-

shop sessions constituted the third phase. Two-week workshops were held
during which teams of vocational instructors conducted an analysis of the
occupations in which they had employment experience. The instructors were

assisted by both occupational consultants and subject matter specialists.

The project resulted in producing one hundred two trained vocational instruc-
tors capable of conducting and assisting in a comprehensive analysis of

various occupations. Occupational analysis data were generated for sixty-one

occupations. The analysis included a statement of the various tasks performed

in each occupation. For each task the following items were identified:
tools and equipment; procedural knowledge; safety knowledge; concepts and
skills of mathematics, science and communication needed for successful per-

formance in the occupation. The analysis data provided a basis for generating

instructional materials, course outlines, student performance objectives,

criterion measures as well as identifying specific supporting skills and

knowledge in the academic subject areas.



PREFACE

The purpose of this work is to develop a task analysis in residential remodeling.
This field is very broad, crossing many skilled areas. Due to lack of time and
ability, a brief part has been covered. It is hoped that this effort might be of
some help to the reader.
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JOB DESCRIPTION

The job of remodeling covers carpentry, plumbing, electricity, masonry, roofing, painting,
and decorating. Many other skilled areas are touched upon. The stress in this occupation

seems to fall in the area of troubleshooting, planning procedures, and carrying out the
wishes of the customer.

A knowledge of building nomenclature is a must. Much of the trade can only be learned by

on-the-job experience.

(O
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Duty A Performing Exterior Work on Walls

1 Remove old materials from exterior walls
2 Inspect the rough framing for soundness, replace studs
3 Install siding
4 Apply exterior trim
5 Hang new gutters and downspout (aluminum)
6 Paint exterior



-9
2

M
A
S
K

S
T

A
T

E
M

E
N

T
)

R
E
M
O
V
E
 
O
L
D
 
M
A
T
E
R
I
A
L
S
 
F
R
O
M
 
E
X
T
E
R
I
O
R
 
W
A
L
L
S

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
t
r
a
i
g
h
t
 
c
l
a
w
 
h
a
m
m
e
r

L
a
r
g
e
 
s
c
r
e
w
d
r
i
v
e
r

W
r
e
c
k
i
n
g
 
b
a
r
s

O
f
f
-
s
e
t
 
b
a
r
s

N
a
i
l
 
p
u
l
l
e
r
s

H
a
n
d
s
a
w

F
o
l
d
i
n
g
 
r
u
l
e

S
q
u
a
r
e

T
r
i
-
s
q
u
a
r
e

P
l
a
n
e
s

M
i
t
e
r
 
b
o
x

C
h
i
s
e
l
s

P
l
u
m
b
 
b
o
b

E
l
e
c
t
r
i
c
 
s
k
i
l
l
 
s
a
w

E
l
e
c
t
r
i
c
 
s
a
b
e
r
 
s
a
w

V
i
c
e
 
g
r
i
p
s

C
r
e
s
c
e
n
t
 
w
r
e
n
c
h
e
s

H
a
c
k
s
a
w

C
h
a
l
k
l
i
n
e

L
e
v
e
l
s

T
a
p
e
 
m
e
a
s
u
r
e

P
o
p
 
r
i
v
o
t
 
g
u
n

T
i
n
 
s
h
e
a
r
s
 
(
3
)

S
h
a
n
g
l
e
 
k
n
i
f
e

F
l
a
s
h
l
i
g
h
t

E
x
t
r
a
 
l
i
g
h
t

S
l
e
d
g
e
 
h
a
m
m
e
r

P
i
p
e
 
w
r
e
n
c
h
e
s

T
u
b
i
n
g
 
c
u
t
t
e
r

T
h
r
e
a
d
e
r

T
o
r
c
h

S
t
a
p
l
e
 
g
u
n

N
a
i
l
 
s
e
t

E
x
a
c
t
o
-
k
n
i
f
e

W
i
d
e
 
p
u
t
t
y
 
k
n
i
f
e

C
o
r
n
e
r
 
b
l
a
s
t
e
r

a
p
p
l
i
c
a
t
o
r

G
u
t
t
e
r
s
,
 
d
r
a
i
n
s

T
r
i
m

S
i
d
i
n
g

R
e
m
o
v
e
 
g
u
t
t
e
r
s

R
e
m
o
v
e
 
t
r
i
m

R
e
m
o
v
e
 
s
i
d
i
n
g

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
e
x
i
s
t
i
n
g

s
t
r
u
c
t
u
r
e

D
e
t
e
r
m
i
n
e
 
h
o
w
 
t
h
e
 
m
a
t
e
r
i
a
l
s
 
a
r
e

D
e
t
e
r
m
i
n
e
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t

D
e
t
e
r
m
i
n
e
 
s
a
l
v
a
g
a
b
i
l
i
t
y
 
o
f
 
m
a
t
e
r
i
a
l
s

f
a
s
t
e
n
e
d

C
U

E
S

C
r
a
c
k
s

S
o
u
n
d
 
t
e
s
t
,
 
t
a
p
p
i
n
g

P
l
a
n
s
 
o
f
 
t
h
e
 
o
w
n
e
r
,
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
i
m
e

V
i
s
u
a
l
 
i
n
s
p
e
c
t
i
o
n

S
A

F
E

T
Y

H
A

Z
A

R
D

S
A
F
E
T
Y

S
e
c
u
r
e
 
l
a
d
d
e
r
s
 
w
e
l
l

W
e
a
r
 
s
a
f
e
t
y
 
h
a
t
 
a
n
d
 
g
l
a
s
s
e
s

W
e
a
r
 
h
a
r
d
 
s
o
l
e
 
s
h
o
e
s

W
e
a
r
 
g
l
o
v
e
s

H
A
Z
A
R
D

F
a
l
l
i
n
g
 
f
r
o
m
 
l
a
d
d
e
r

F
a
l
l
i
n
g
 
o
b
j
e
c
t
s

S
p
l
i
n
t
e
r
s
,
 
n
a
i
l
s

41
11

31
11

11
1,

11
1

W
SJ

=
11

11
1

E
R

R
O

R
S

M
ai

n 
st

ru
ct

ur
e 

is
 n

ot
 s

ou
nd

m
i
s
j
u
d
g
e
d

M
a
t
e
r
i
a
l
s
 
c
a
n
n
o
t
 
b
e
 
s
a
v
e
d

D
o
e
s
 
n
o
t
 
f
o
l
l
o
w
 
c
o
l
l
e
c
t
 
p
r
o
c
e
d
u
r
e



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

R
E
M
O
V
E
 
O
L
D
 
M
A
T
E
R
I
A
L
S
 
F
R
O
M
 
E
X
T
E
R
I
O
R
 
W
A
L
L
S

S
C
I
E
N
C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

H
i
r
i
n
g
 
-
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
a
s
c
e
r
t
a
i
n
 
p
e
r
s
o
n
a
l
 
q
u
a
l
i
t
i
e
s

(
s
k
i
l
l
s
,
 
k
n
o
w
l
e
d
g
e
,
 
c
h
a
r
a
c
t
e
r
,
 
f
l
e
x
i
b
i
l
i
t
y
,
 
l
e
a
r
n
i
n
g

c
a
p
a
c
i
t
y
)

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
 
-
 
m
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
t
r
u
s
t
 
a
n
d

c
o
o
p
e
r
a
t
i
o
n
;
 
t
o
 
c
o
p
e
 
w
i
t
h
 
c
o
n
f
l
i
c
t
 
b
e
h
a
v
i
o
r
;
 
e
x
h
i
b
i
t
 
q
u
a
l
i
-

t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
c
o
n
t
r
o
l
,
 
s
e
l
f
-
r
e
l
i
a
n
c
e
,
 
s
e
l
f
-

r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h
 
p
h
y
s
i
-

c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o
 
p
e
a
k

p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l
 
m
e
n
t
a
l

p
e
r
f
o
r
m
a
n
c
e

E
m
p
h
a
s
i
s
 
o
n
 
a
w
a
r
e
n
e
s
s
 
o
f
 
s
a
f
e
t
y
,
 
b
o
d
y
 
r
h
y
t
h
m
,
 
o
b
s
e
r
v
a
t
i
o
n
,

a
l
e
r
t
n
e
s
s
 
a
n
d
 
o
r
g
a
n
i
z
a
t
i
o
n

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
f
a
l
l
 
p
o
s
i
t
i
v
e
 
n
u
m
b
e
r
s
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
c
o
u
n
t
i
n
g
,
 
c
o
o
r
d
i
n
a
t
e

s
y
s
t
e
m
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
c
o
d
i
n
g
,
 
r
a
t
i
o
,
 
m
e
a
s
u
r
e
m
e
n
t
,

r
e
c
o
r
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
-

t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
s
,
 
a
n
d
 
o
r
d
e
r
 
o
f

o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n
 
s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
-

m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
a
r
e
a
 
(
s
q
u
a
r
e
 
m
e
a
s
u
r
e
]

C
O

M
M

U
N

IC
A

T
IO

N
S

-.
11

11

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

V
i
e
w
i
n
g

R
e
a
d
i
n
g

T
o
u
c
h
i
n
g

E
X

A
M

P
LE

S

I
n
s
p
e
c
t
i
o
n

M
a
n
u
a
l

P
u
s
h
i
n
g
 
t
o
 
s
e
e
 
i
f
 
i
t
 
f
e
e
l
s
 
s
o
l
i
d

3

S
K

IL
LS

 /C
O

N
C

E
P

T
S

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c
,

c
o
l
o
r
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n
,
 
c
o
m
p
r
e
h
e
n
s
i
o
n

P
r
o
c
e
s
s
 
r
e
p
o
r
t
 
a
n
d
 
i
n
s
t
r
u
c
t
i
o
n
s

T
e
x
t
u
r
e
,
 
m
o
v
e
m
e
n
t



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
P
E
C
T
 
T
H
E
 
R
O
U
G
H
 
F
R
A
M
I
N
G
 
F
O
R
 
S
O
U
N
D
N
E
S
S

14

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

I.:
1"

IL
E

D
G

E

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

S
A

F
E

T
Y

H
A

Z
A

R
D

V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
 
w
o
o
d

T
e
s
t
 
b
y
 
h
a
m
m
e
r
i
n
g
 
a
n
 
e
a
c
h
 
s
t
u
d

U
s
e
 
t
a
p
e
 
m
e
a
s
u
r
e
 
t
o
 
c
h
e
c
k
 
d
i
a
g
o
n
a
l
l
y

f
o
r
 
s
q
u
a
r
e

R
e
m
o
v
e
 
b
a
d
 
s
t
u
d
 
c
a
u
t
i
o
u
s
l
y

U
s
e
 
l
e
v
e
l
 
t
o
 
c
h
e
c
k
 
p
l
u
m
b

D
E

C
IS

IO
N

S
D
e
t
e
r
m
i
n
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
r
o
u
g
h
 
f
r
a
m
e
w
o
r
k

D
e
t
e
r
m
i
n
e
 
r
e
p
l
a
c
e
m
e
n
t
 
o
f
 
s
t
u
d
s
,
 
e
t
c
.

D
e
t
e
r
m
i
n
e
 
s
q
u
a
r
e
n
e
s
s
 
a
n
d
 
p
l
u
m
b

C
U
E
S

C
r
a
c
k
s
,
 
r
o
t
,
 
s
t
r
e
n
g
t
h

D
i
a
g
o
n
a
l
 
m
e
a
s
u
r
e
m
e
n
t
s
 
a
r
e
 
n
o
t
 
e
q
u
a
l

L
e
v
e
l
 
b
u
b
b
l
e
 
i
s
 
o
f
f
 
c
e
n
t
e
r
 
i
n

v
e
r
t
i
c
a
l
 
o
r
 
h
o
r
i
z
o
n
t
a
l
 
c
h
e
c
k
s

S
A
F
E
T
Y

W
e
a
r
 
h
a
r
d
 
h
a
t
.
 
s
a
f
e
t
y
 
g
l
a
s
s
e
s
,
 
h
a
r
d

s
o
l
e
d
 
s
h
o
e
s
,
 
a
n
d
 
g
l
o
v
e
s

H
A
Z
A
R
D

F
a
l
l
i
n
g
 
o
b
j
e
c
t
s

S
p
l
i
n
t
e
r
s

S
t
e
p
p
i
n
g
 
o
n
 
n
a
i
l
s E
;
.
7
1
0
1
D
R
S

R
e
a
d
 
t
a
p
e
 
o
r
 
l
e
v
e
l
 
w
r
o
n
g

D
i
s
t
u
r
b

s
t
r
u
c
t
u
r
e
 
w
h
i
l
e
 
p
u
t
t
i
n
g
 
i
n

n
e
w
 
s
t
u
d
s



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
P
E
C
T
 
T
H
E
 
R
O
U
G
H
.
 
F
R
A
M
I
N
G
 
F
O
R
 
S
O
U
N
D
N
E
S
S
 
,

R
E
P
L
A
C
E
 
S
T
U
D
S

S
C

I E
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

C
o
m
p
o
s
i
t
i
o
n
 
o
f
 
m
a
t
t
e
r

R
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
f
o
r
c
e
 
t
o
 
d
i
s
t
o
r
t
i
o
n
 
i
n
 
a
n
 
e
l
a
s
t
i
c
 
b
o
d
y

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

H
i
r
i
n
g
 
-
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
a
s
c
e
r
t
a
i
n
 
p
e
r
s
o
n
a
l
 
q
u
a
l
i
t
i
e
s

(
s
k
i
l
l
s
,
 
k
n
o
w
l
e
d
g
e
,
 
c
h
a
r
a
c
t
e
r
,
 
f
l
e
x
i
b
i
l
i
t
y
,
 
l
e
a
r
n
i
n
g
 
c
a
p
a
c
-

i
 
t
y
)

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
 
-
 
m
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
t
r
u
s
t
 
a
n
d

c
o
o
p
e
r
a
t
i
o
n
;
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t

C
h
a
n
g
i
n
g
,

m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
a
b
l
e
s
;

e
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
c
o
n
t
r
o
l
,
 
s
e
l
f
-

r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

S
u
p
e
r
v
i
s
i
o
n
 
-
 
m
a
i
n
t
a
i
n
 
c
u
s
t
o
m
e
r
'
s
 
i
l
l
u
s
i
o
n
 
o
f
 
p
r
i
v
a
c
y
 
b
y

a
v
o
i
d
i
n
g
 
e
x
c
e
s
s
i
v
e
 
n
o
i
s
e
 
o
r
 
m
o
v
e
m
e
n
t
;
 
c
o
m
m
u
n
i
c
a
t
e
 
p
r
i
d
e

i
n
 
e
s
t
a
b
l
i
s
h
m
e
n
t

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y
 
(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

B
a
s
i
c
 
a
r
i
t
h
m
e
t
i
c
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s

E
s
t
i
m
a
t
i
o
n

R
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n

B
a
s
i
c
 
m
e
a
s
u
r
e
m
e
n
t
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t

I
n
s
t
r
u
m
e
n
t
 
-
 
t
a
p
e

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
l
i
n
e
a
r

D
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e
 
l
o
g
i
c

L
i
s
t
e
n
i
n
g

V
i
e
w
i
n
g

T
o
u
c
h
i
n
g

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

C
O

M
M

U
N

IC
A

T
IO

N
S

E
X

A
M

P
LE

S

T
a
p
p
i
n
g
 
o
n
 
w
o
o
d

I
n
s
p
e
c
t
i
n
g

C
r
a
c
k
s
,
 
r
o
t

5

S
K

I L
LS

 /C
O

N
C

E
P

T
S

A
u
d
i
t
o
r
y
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n
,
 
n
o
i
s
e

d
i
s
c
r
i
m
i
n
a
t
i
o
n

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c
,

c
o
l
o
r
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n

T
e
x
t
u
r
e
,
 
c
o
n
s
i
s
t
e
n
c
y
,
 
m
o
v
e
m
e
n
t



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
S
I
D
I
N
G

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

S
c
a
f
f
o
l
d
i
n
g

S
i
d
i
n
g

F
a
s
t
e
n
e
r
s

M
e
a
s
u
r
e

S
t
r
i
k
e
 
l
i
n
e
 
o
n
 
w
a
l
l

P
o
s
i
t
i
o
n
 
t
h
e
 
s
i
d
i
n
g
 
t
o
 
l
i
n
e

S
e
c
u
r
e
 
s
i
d
i
n
g

C
o
m
p
l
e
t
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
t
o
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s

s
p
e
c
i
f
i
c
a
t
i
o
n
s

S
A
F
E
T
Y

W
e
a
r
 
h
a
r
d
 
h
a
t
,
 
g
l
o
v
e
s
,
 
h
a
r
d
 
s
o
l
e
d
 
s
h
o
e
s

C
h
e
c
k
 
s
c
a
f
f
o
l
d
i
n
g
 
f
o
r
 
s
t
r
e
n
g
t
h

H
A
Z
A
R
D

S
p
l
i
n
t
e
r
s

F
l
y
i
n
g
 
m
e
t
a
l
 
o
f
f
 
n
a
i
l
 
h
e
a
d
s

F
a
l
l
i
n
g
 
b
o
a
r
d
s

F
a
l
l
i
n
g
 
o
f
f
 
s
c
a
f
f
o
l
d

D
E

C
IS

IO
N

S
D
e
t
e
r
m
i
n
e
 
i
f
 
t
h
e
 
l
e
v
e
l
 
i
s
 
c
e
r
t
a
i
n

D
e
t
e
r
m
i
n
e
 
i
f
 
t
h
e
 
b
u
t
t
 
e
n
d
s
 
a
r
e
 
s
q
u
a
r
e

D
e
t
e
r
m
i
n
e
 
w
h
e
r
e
 
t
h
e
 
b
r
e
a
k
s
 
s
h
o
u
l
d
 
o
c
c
u
r

C
U

E
S

V
i
s
u
a
l
l
y
 
l
o
o
k
s
 
w
r
o
n
g

E
n
d
s
 
a
r
e
 
n
o
t
 
r
u
n
n
i
n
g
 
v
e
r
t
i
c
a
l
l
y
 
s
q
u
a
r
e

w
i
t
h
 
r
o
u
g
h
 
s
t
r
u
c
t
u
r
e

E
R

R
O

R
S

S
q
u
a
r
e
 
h
a
s
 
b
e
e
n
 
d
a
m
a
g
e
d

L
e
v
e
l
 
i
s
 
o
f
f

R
o
u
g
h
 
s
t
r
u
c
t
u
r
e
 
i
s
 
n
o
t
 
p
l
u
m
b
 
o
r
 
s
q
u
a
r



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
S
I
D
I
N
G

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e

[
h
a
m
m
e
r
]

W
o
r
k
 
i
n
p
u
t
,
 
w
o
r
k
 
o
u
t
p
u
t
,
 
f
r
i
c
t
i
o
n
 
a
n
d
 
e
f
f
i
c
i
e
n
c
y
 
i
n
 
s
i
m
p
l
e

m
a
c
h
i
n
e
s

R
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
f
o
r
c
e
 
t
o
 
d
i
s
t
o
r
t
i
o
n
 
o
f
 
a
n
 
e
l
a
s
t
i
c
 
b
o
d
y

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

H
i
r
i
n
g
 
-
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
a
s
c
e
r
t
a
i
n
 
p
e
r
s
o
n
a
l
 
q
u
a
l
i
t
i
e
s
;

t
o
 
a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
 
e
n
v
i
r
o
n
m
e
n
t
 
a
n
d
 
j
o
b

e
x
p
e
c
t
a
t
i
o
n
s

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m

-
 
m
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
t
r
u
s
t

a
n
d

c
o
o
p
e
r
a
t
i
o
n
;
 
t
o
 
c
o
p
e
 
w
i
t
h
 
c
o
n
f
l
i
c
t
 
b
e
h
a
v
i
o
r
;
 
t
o
 
g
e
n
e
r
a
t
e

i
n
t
e
g
r
i
t
y
;
 
t
o
 
f
u
n
c
t
i
o
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y

w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r

s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
a
b
l
e
s

S
u
p
e
r
v
i
s
i
o
n
 
-
 
m
a
i
n
t
a
i
n
 
c
u
s
t
o
m
e
r
'
s
 
i
l
l
u
s
i
o
n
 
o
f
 
p
r
i
v
a
c
y
 
b
y

a
v
o
i
d
i
n
g
 
e
x
c
e
s
s
i
v
e
 
n
o
i
s
e
 
o
r
 
m
o
v
e
m
e
n
t
;
 
g
r
a
n
t
 
a
p
p
r
o
p
r
i
a
t
e

r
e
g
a
r
d
 
f
o
r
 
c
u
s
t
o
m
e
r
'
s
 
u
n
i
q
u
e
 
n
e
e
d
s
;
 
c
o
m
m
u
n
i
c
a
t
e
 
p
r
i
d
e
 
i
n

e
s
t
a
b
l
i
s
h
m
e
n
t

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y
 
(
s
e
e
 
A
p
p
e
n
d
i
x

A
)

C
O

M
M

U
N

IB
a
s
i
c
 
a
r
i
t
h
m
q
t
i
c
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s

R
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n

P
r
o
p
e
r
t
i
e
s
 
o
f
 
t
h
e
 
r
e
a
l
 
n
u
m
b
e
r
 
s
y
s
t
e
m
 
-
 
c
o
m
m
u
t
a
t
i
v
e
,
 
a
s
s
o
-

c
i
a
t
i
v
e
 
a
n
d
 
d
i
s
t
r
i
b
u
t
i
v
e

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
l
i
n
e
a
r

K
n
o
w
l
e
d
g
e
 
o
f
 
g
e
o
m
e
t
r
i
c
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
[
p
a
r
a
l
l
e
l
]

G
e
o
m
e
t
r
i
c
 
c
o
n
s
t
r
u
c
t
i
o
n
s
 
[
p
e
r
p
e
n
d
i
c
u
l
a
r
 
t
o

l
i
n
e
s
]

D
e
d
u
c
.
'
m
e
/
i
n
d
u
c
t
i
v
e
 
l
o
g
i
c

C
A
T
I
O
N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

V
i
e
w
i
n
g

E
X

A
M

P
LE

S

B
o
o
k

I
n
s
p
e
c
t
i
o
n
,
 
c
h
e
c
k
i
n
g

7

S
K

1L
LS

/C
O

N
C

E
P

T
S

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
i
n
s
t
r
u
c
t
i
o
n
s

p
r
o
c
e
s
s
 
r
e
p
o
r
t

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c
,

d
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

A
P

P
LY

 E
X

T
E

R
IO

R
 T

R
IM

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S
A
C
T
E
D
 
U
P
O
N

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E
S

A
F

E
T

Y
H

A
Z

A
R

D

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

S
c
a
f
f
o
l
d
i
n
g

F
a
s
t
e
n
e
r
s

T
r
i
m
 
f
o
r
 
w
i
n
d
o
w
s
,
 
d
o
o
r
s
,
 
c
o
r
n
e
r
s

L
a
y
o
u
t
 
t
r
i
m

M
i
t
e
r
c
u
t
 
e
n
d
s
,
 
t
r
i
m
 
c
o
r
n
e
r
s

P
o
s
i
t
i
o
n
 
t
r
i
m

S
e
c
u
r
e
 
t
r
i
m

S
A
F
E
T
Y

H
a
r
d
 
h
a
t
,
 
s
a
f
e
t
y
 
s
h
o
e
s
,
 
s
a
f
e
t
y
 
g
l
a
s
s
e
s

g
l
o
v
e
s

D
E
C
I
S
I
O
N
S

C
U

E
S

E
R

R
O

R
$

M
i
s
r
e
a
d
 
s
t
r
u
c
t
u
r
e
 
d
e
t
a
i
l
 
p
l
a
n

D
e
t
e
r
m
i
n
e
 
i
f
 
e
x
i
s
t
i
n
g
 
d
o
o
r
s
 
a
n
d
 
w
i
n
d
o
w
s

S
q
u
a
r
e
 
f
i
t
s
 
w
i
n
d
o
w
 
-
 
n
o
 
l
i
g
h
t
 
s
h
o
w
i
n
g

a
r
e
 
s
q
u
a
r
e

T
e
s
t
 
n
a
i
l
s
 
b
y
 
s
t
r
i
k
i
n
g
 
s
t
u
d

D
e
t
e
r
m
i
n
e
 
h
o
w
 
m
u
c
h
 
t
o
 
t
r
i
m
 
o
f
f
 
c
o
r
n
e
r

p
i
e
c
e
s

D
e
t
e
r
m
i
n
e
 
h
o
w
 
t
o
 
h
i
t
 
a
 
s
t
u
d
 
w
h
e
n

n
a
i
l
i
n
g



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

A
P
P
L
Y
 
E
X
T
E
R
I
O
R
 
T
R
I
M

S
C
I
E
N
C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
(
h
a
m
m
e
r
]

W
o
r
k
 
i
n
p
u
t
,
 
w
o
r
k
 
o
u
t
p
u
t
,
 
f
r
i
c
t
i
o
n
 
a
n
d
 
e
f
f
i
c
i
e
n
c
y
 
i
n
 
s
i
m
p
l
e

m
a
c
h
i
n
e
s
 
[
s
i
z
e
 
o
f
 
h
a
m
m
e
r
]

R
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
f
o
r
c
e
 
t
o
 
d
i
s
t
o
r
t
i
o
n
 
i
n
 
a
n
 
e
l
a
s
t
i
c
 
b
o
d
y

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e
 
[
b
e
n
d
i
n
g
 
n
a
i
l
]

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

H
i
r
i
n
g
 
-
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
a
s
c
e
r
t
a
i
n
 
p
e
r
s
o
n
a
l
 
q
u
a
l
i
t
i
e
s
;

t
o
 
f
o
s
t
e
r
 
t
r
u
s
t
;
 
t
o
 
a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
 
p
l
a
n
t
 
e
n
v
i
r
o
n
m
e
n
t

a
n
d
 
j
o
b
 
e
x
p
e
c
t
a
t
i
o
n
s

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
 
-
 
M
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
t
r
u
s
t
 
a
n
d

c
o
o
p
e
r
a
t
i
o
n
;
 
t
o
 
g
e
n
e
r
a
t
e
 
i
n
t
e
g
r
i
t
y
;
 
t
o
 
c
o
p
e
 
w
i
t
h
 
c
o
n
f
l
i
c
t

b
e
h
a
v
i
o
r
;
 
e
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
c
o
n
-

t
r
o
l
,
 
s
e
l
f
-
r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

S
u
p
e
r
v
i
s
i
o
n
 
-
 
m
a
i
n
t
a
i
n
 
c
u
s
t
o
m
e
r
'
s
 
i
l
l
u
s
i
o
n
 
o
f
 
p
r
i
v
a
c
y
 
b
y

a
v
o
i
d
i
n
g
 
e
x
c
e
s
s
i
v
e
 
n
o
i
s
e
 
o
r
 
m
o
v
e
m
e
n
t
;
 
g
r
a
n
t
 
a
p
p
r
o
p
r
i
a
t
e

r
e
g
a
r
d
 
f
o
r
 
c
u
s
t
o
m
e
r
'
s
 
u
n
i
q
u
e
 
n
e
e
d
s
;
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o

a
s
c
e
r
t
a
i
n
 
b
e
s
t
 
s
e
r
v
i
c
e
 
f
o
r
 
t
h
e
 
p
a
r
t
i
c
u
l
a
r
 
r
e
q
u
e
s
t

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y
 
(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
c
o
u
n
t
i
n
g
,
 
o
r
d
e
r
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
a
d
d
i
t
i
o
n
 
a
l
g
o
r
i
t
h
m

[
r
u
l
e
]

F
r
a
c
t
i
o
n
s

.

R
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n

B
a
s
i
c
 
m
e
a
s
u
r
e
m
e
n
t
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t

I
n
s
t
r
u
m
e
n
t
 
-
 
t
a
p
e

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
l
i
n
e
a
r
 
[
f
e
e
t
,
 
i
n
c
h
e
s
]

R
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t
 
t
a
b
l
e
s
,
 
c
h
a
r
t
s
 
a
n
d
 
g
r
a
p
h
s
 
[
s
c
a
l
e

d
r
a
w
i
n
g
]

K
n
o
w
l
e
d
g
e
 
o
f
 
g
e
o
m
e
t
r
i
c
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
-
 
p
a
r
a
l
l
e
l

D
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e
 
l
o
g
i
c

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

E
X

A
M

P
LE

S
S

K
IL

LS
 /C

O
N

C
E

P
T

S

V
i
e
w
i
n
g

T
o
u
c
h
i
n
g

I
n
s
p
e
c
t
,
 
m
e
a
s
u
r
e
,
 
s
e
l
e
c
t
 
(
m
i
t
e
r
)

P
l
a
n
 
r
e
a
d
i
n
g

9

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
 
r
e
t
e
n
t
i
o
n
,

l
o
g
i
c
,
 
d
e
t
a
l
l
/
i
n
f
e
r
e
n
,
:
e
,
 
r
e
c
o
g
n
i
-

t
i
o
n
 
o
f
 
s
y
m
b
o
l
s
,
 
c
o
d
e
s
 
a
n
d
 
e
m
b
l
e
m
s
,

m
o
v
e
m
e
n
t

D
i
s
c
r
i
m
i
n
a
t
i
o
n
 
o
f
 
s
i
z
e
 
a
n
d
 
s
h
a
p
e

a
 
a
n



20
(T

A
S

K
 S

T
A

T
E

M
E

N
T

)
H
A
N
G
 
N
E
W
 
G
U
T
T
E
R
S
 
A
N
D
 
D
O
W
N
S
P
O
U
T
 
(
A
L
U
M
I
N
U
M
)

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

L
a
y
o
u
t
 
p
i
t
c
h

S
A
F
E
T
Y

S
c
a
f
f
o
l
d
i
n
g

M
a
r
k
 
w
i
t
h
 
c
h
a
l
k
 
l
i
n
e

H
a
r
d
 
h
a
t

E
l
e
c
t
r
i
c
 
d
r
i
l
l
 
a
n
d
 
b
i
t

N
a
i
l
 
f
i
r
s
t
 
l
e
n
g
t
h
 
o
f
 
g
u
t
t
e
r

S
a
f
e
t
y
 
g
l
a
s
s
e
s

G
u
t
t
e
r

D
r
i
l
l
 
a
n
d
 
i
n
s
e
r
t
 
l
a
r
g
e
 
s
p
i
k
e
 
a
n
d
 
f
e
r

H
a
r
d
 
s
o
l
e
d
 
s
h
o
e
s

.

F
e
r
r
u
l
e

r
u
l
e

G
l
o
v
e
s

S
p
i
k
e

P
u
t
 
o
n
 
c
o
n
n
e
c
t
o
r

C
o
n
n
e
c
t
o
r
s

P
o
p
 
r
i
v
o
t

H
A
Z
A
R
D

E
n
d
 
c
a
p
s

C
o
n
t
i
n
u
e
 
u
n
t
i
l
 
j
o
b
 
i
s
 
f
i
n
i
s
h
e
d
 
t
o

F
a
l
l
i
n
g
 
o
b
j
e
c
t
s

S
t
a
r
t
i
n
g
 
c
o
l
l
a
r

s
p
e
c
i
f
i
c
a
t
i
o
n
s

F
l
y
i
n
g
 
o
b
j
e
c
t
s
 
f
r
o
m
 
d
r
i
l
l
i
n
g
 
o
r
 
h
a
m
m
e
r

D
o
w
n
s
p
o
u
t

i
n
g

T
r
i
p
p
i
n
g
 
o
n
 
d
e
b
r
i
s

S
h
a
r
p
 
e
d
g
e
s

D
E

C
IS

IO
N

S
C

U
E

S
E

R
R

O
R

S
D
e
t
e
r
m
i
n
e
 
s
l
a
n
t
 
n
e
e
d
e
d

L
e
n
g
t
h
 
t
o
 
b
e
 
t
r
a
v
e
r
s
e
d

S
a
g
 
i
n
 
g
u
t
t
e
r

D
e
t
e
r
m
i
n
e
 
w
h
e
t
h
e
r
 
t
o
 
p
r
e
s
e
r
v
e
 
t
h
e

D
r
o
p
 
p
o
s
s
i
b
l
e
,
 
y
e
t
 
s
t
i
l
l
 
l
o
o
k
 
g
o
o
d

s
t
y
l
i
n
g

T
o
o
 
l
o
n
g
 
a
 
s
p
a
n

.
.

e
n
e
e
t
e
d
r
a
m
a
r
o
m
a
.
:
a
a
m
s
e
x
a
m
e
.

ac
m

c,
vr

im
at

m
am

c.
...

-a
sa

irs
ai

ra
w

sc
.=

Lm
ai

r



f
)

(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

H
A
N
G
 
N
E
W
 
G
U
T
T
E
R
S
 
A
N
D
 
D
O
W
N
S
P
O
U
T
 
(
A
L
U
M
I
N
U
M
)

S
C
I
E
N
C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
[
h
a
c
k
s
a
w
,

p
o
p
 
r
i
v
o
t
 
g
u
n
]

C
e
n
t
r
i
f
u
g
a
l
 
f
o
r
c
e
s
 
d
e
v
e
l
o
p
e
d
 
b
y
 
b
o
d
i
e
s
 
i
n
 
r
o
t
a
t
i
o
n
 
d
r
i
l
l
l

W
o
r
k
 
i
n
p
u
t
,
 
w
o
r
k
 
o
u
t
p
u
t
,
 
f
r
i
c
t
i
o
n
 
a
n
d
 
e
f
f
i
c
i
e
n
c
y
 
i
n
 
s
i
m
p
l
e

m
a
c
h
i
n
e
s

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

H
i
r
i
n
g
 
-
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
a
s
c
e
r
t
a
i
n
 
p
e
r
s
o
n
a
l
 
q
u
a
l
i
t
i
e
s
;

t
o
 
f
o
s
t
e
r
 
t
r
u
s
t
;
 
t
o
 
a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
 
p
l
a
n
t
 
e
n
v
i
r
o
n
m
e
n
t

a
n
d
 
j
o
b
 
e
x
p
e
c
t
a
t
i
o
n
s

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
 
-
 
m
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
t
r
u
s
t
 
a
n
d

c
o
o
p
e
r
a
t
i
o
n
;
 
t
o
 
g
e
n
e
r
a
t
e
 
i
n
t
e
g
r
i
t
y
;
 
t
o
 
c
o
p
e
 
w
i
t
h
 
c
o
n
f
l
i
c
t

b
e
h
a
v
i
o
r
;
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t

c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
a
b
l
e
s
;

e
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-
c
o
n
t
r
o
l
,
 
s
e
l
f
-

r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

S
u
p
e
r
v
i
s
i
o
n

(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y
 
(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s

a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
)

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
-

t
i
o
n
,
 
m
u
l
t
i
p
l
i
L
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
s
.
 
a
n
d

o
r
d
e
r
 
o
f

o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n
 
s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
-

m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

B
a
s
i
c
 
m
e
a
s
u
r
e
m
e
n
t
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
l
i
n
e
a
r

K
n
o
w
l
e
d
g
e
 
o
f
 
g
e
o
m
e
t
r
i
c
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
-
 
s
y
m
m
e
t
r
y
,
 
c
o
n
g
r
u
e
n
c
e
,

s
i
m
i
l
a
r
i
t
y
,
 
p
a
r
a
l
l
e
l
,
 
p
e
r
p
e
n
d
i
c
u
l
a
r
,
 
s
k
e
w

D
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e
 
l
o
g
i
c

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
M
O
D
E
S

E
X

A
M

P
LE

S
S

K
IL

LS
/C

O
N

C
E

P
T

S

R
e
a
d
i
n
g

L
i
s
t
e
n
i
n
g

V
i
e
w
i
n
g

T
o
u
c
h
i
n
g

P
l
a
n

E
l
e
c
t
r
i
c
 
d
r
i
l
l
 
(
w
h
e
n
 
h
o
l
e
 
i
s

f
i
n
i
s
h
e
d
)

O
v
e
r
v
i
e
w

D
r
i
l
l
i
n
g
,
 
n
a
i
l
i
n
g 1
1

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
p
r
o
c
e
s
s
 
r
e
p
o
r
t

i
n
s
t
r
u
c
t
i
o
n
s

N
o
i
s
e
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c
,

d
e
t
a
i
l
,
 
r
e
c
o
g
n
i
t
i
o
n
 
o
f
 
s
y
m
b
o
l
s
,

c
o
d
e
s
 
a
n
d
 
e
m
b
l
e
m
s

D
e
p
t
h
,
 
m
o
v
e
m
e
n
t
,
 
s
h
a
p
e

21
.



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

P
A

IN
T

 E
X

T
E

R
IO

R

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

S
c
a
f
f
o
l
d
i
n
g

P
a
i
n
t
 
b
r
u
s
h
e
s

S
c
r
a
p
e
r
s

L
a
d
d
e
r
 
(
s
t
e
p
s
 
a
n
d
 
e
x
t
e
n
s
i
o
n
)

S
e
a
l
e
r

P
a
i
n
t

D
E

C
IS

IO
N

S
D
e
t
e
r
m
i
n
e
 
t
y
p
e
 
w
o
o
d
 
a
n
d
 
i
t
s
 
c
o
n
d
i
t
i
o
n

D
e
t
e
r
m
i
n
e
 
t
y
p
e
 
p
a
i
n
t
 
d
e
s
i
r
e
d

P
r
e
p
a
r
e
 
s
u
r
f
a
c
e
 
[
c
a
u
l
k
i
n
g
,
 
e
t
c
.
)

S
e
a
l
 
s
u
r
f
a
c
e

A
p
p
l
y
 
p
a
i
n
t
 
e
v
e
n
l
y

C
l
e
a
n
 
t
o
o
l
s
 
i
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
f
i
n
i
s
h
-

i
n
g

C
U

E
S

O
p
e
n
 
j
o
i
n
t
s

O
p
e
n
 
t
o
 
w
e
a
t
h
e
r

S
A
F
E
T
Y

H
a
r
d
 
h
a
t

S
a
f
e
t
y
 
g
l
a
s
s
e
s

H
a
r
d
 
s
o
l
e
d
 
s
h
o
e
s

G
l
o
v
e
s

H
A
Z
A
R
D

F
a
l
l
i
n
g
 
o
b
j
e
c
t
s

P
a
i
n
t
 
i
n
 
e
y
e
s

S
t
e
p
 
o
n
 
d
e
b
r
i
s

S
k
i
n
 
d
i
s
e
a
s
e
 
f
r
o
m
 
p
a
i
n
t

L
a
d
d
e
r
 
s
l
i
p
p
i
n
g E
R
R
O
R
S

W
o
o
d
 
b
l
e
e
d
s

N
a
i
l
s
 
a
r
e
 
n
o
t
 
s
u
n
k



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

P
A

IN
T

 E
X

T
E

R
IO

R

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
[
b
r
u
s
h
]

W
o
r
k
 
i
n
p
u
t
,
 
o
u
t
p
u
t
,
 
f
r
i
c
t
i
o
n
 
a
n
d
 
e
f
f
i
c
i
e
n
c
y
 
i
n
 
s
i
m
p
l
e

m
a
c
h
i
n
e
s

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

H
i
r
i
n
g
 
-
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
a
s
c
e
r
t
a
i
n
 
p
e
r
s
o
n
a
l
 
q
u
a
l
i
t
i
e
s

(
s
k
i
l
l
s
,
 
k
n
o
w
l
e
d
g
e
,
 
c
h
a
r
a
c
t
e
r
,
 
f
l
e
x
i
b
i
l
i
t
y
,
 
l
e
a
r
n
i
n
g
 
c
a
p
a
c
-

i
t
y
)
;
 
t
o
 
f
o
s
t
e
r
 
t
r
u
s
t
;
 
t
o
 
a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
 
p
l
a
n
t
 
e
n
v
i
r
o
n
-

m
e
n
t
 
a
n
d
 
j
o
b
 
e
x
p
e
c
t
a
t
i
o
n
s

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
 
-
 
m
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
t
r
u
s
t
,
 
c
o
n
f
i
-

d
e
n
t
i
a
l
i
t
y
,
 
c
o
o
p
e
r
a
t
i
o
n
;
 
t
o
 
g
e
n
e
r
a
t
e
 
i
n
t
e
g
r
i
t
y
;
 
t
o
 
c
o
p
e

w
i
t
h
 
c
o
n
f
l
i
c
t
 
b
e
h
a
v
i
o
r
;
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n
 
e
n
-

c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
i
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
-

a
l
 
v
a
r
i
a
b
l
e
s
;
 
e
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,
 
s
e
l
f
-

c
o
n
t
r
o
l
,
 
s
e
l
f
-
r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
t
a
b
i
l
i
t
y

S
u
p
e
r
v
i
s
i
o
n
 
-
 
g
r
a
n
t
 
a
p
p
r
o
p
r
i
a
t
e
 
r
e
g
a
r
d
 
f
o
r
 
c
u
s
t
o
m
e
r
'
s

u
n
i
q
u
e
 
n
e
e
d
s
;
 
c
o
m
m
u
n
i
c
a
t
e
 
p
r
i
d
e
 
i
n
 
e
s
t
a
b
l
i
s
h
m
e
n
t

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y
 
(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
f
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,

m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
s
,
 
a
n
d
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
-

t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n
 
s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c

e
x
p
r
e
s
s
i
o
n
s

B
a
s
i
c
 
m
e
a
s
u
r
e
m
e
n
t
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s

I
n
s
t
r
u
m
e
n
t
s
 
[
t
a
p
e
]

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
l
i
n
e
a
r
,
 
a
r
e
a
 
(
s
q
u
a
r
e
 
f
e
e
t
)
 
[
f
o
r

f
i
g
u
r
i
n
g
 
p
a
i
n
t
 
c
o
v
e
r
a
g
e
]

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

V
i
e
w
i
n
g

P
a
i
n
t
 
l
a
b
e
l

P
a
i
n
t
i
n
g

E
X

A
M

P
LE

S

13

S
K

I L
 L

S
/C

O
N

C
E

P
T

S

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
d
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e
,

i
n
s
t
r
u
c
t
i
o
n
s

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c
,

c
o
l
o
r
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n



Duty B Reroofing House

1 Remove old roofing
2 Inspect and replace roof boards
3 Put on building paper
4 Flash edges, valleys, and chimney areas
5 Lay shingles (self-sealing)
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Duty C Enlarging A Room

1 Inspect supporting wall areas
2 Install temporary support
3 Remove old partition wall
4 Install new partition frame
5 Modify plumbing (copper)
6 Enlarge electrical capacity
7 Insulate the wall (batting)
8 Install wall covering (plaster board)

9 Paint

27



:1
6

(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
P
E
C
T
 
S
U
P
P
O
R
T
I
N
G
 
W
A
L
L
 
A
R
E
A
S

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B
J
E
C
T
S
 
A
C
T
E
D
 
U
P
O
N

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E
S

A
F

E
T

Y
 -

- 
H

A
Z

A
R

D

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

B
l
u
e
p
r
i
n
t
s
 
(
h
o
u
s
e
 
p
l
a
n
s
)

R
e
a
d
 
h
o
u
s
e
 
p
l
a
n

R
e
v
i
s
e
 
h
o
u
s
e
 
p
l
a
n

I
n
s
p
e
c
t
 
u
n
d
e
r
 
s
t
r
u
c
t
u
r
e

I
n
s
p
e
c
t
 
o
v
e
r
 
s
t
r
u
c
t
u
r
e

F
o
r
m
u
l
a
t
e
 
p
l
a
n
s

S
A
F
E
T
Y

H
a
r
d
 
h
a
t

H
a
r
d
 
s
o
l
e
d
 
s
h
o
e
s

G
o
o
d
 
l
i
g
h
t

'

H
A
Z
A
R
D

F
a
l
l
i
n
g
 
[
t
h
r
o
u
g
h
 
c
e
i
l
i
n
g
 
l
a
t
h
e
]

T
r
i
p
p
i
n
g

D
E

C
IS

IO
N

S
C
U
E
S

E
R

R
O

R
S

D
e
t
e
r
m
i
n
e
 
c
o
s
t

D
e
t
e
r
m
i
n
e
 
r
i
s
k
 
t
o
 
e
x
i
s
t
i
n
g
 
s
t
r
u
c
t
u
r
e

S
u
p
p
o
r
t
 
a
r
e
a
s

D
e
t
e
r
m
i
n
e
 
e
f
f
i
c
i
e
n
c
y

G
e
n
e
r
a
l
 
c
o
n
d
i
t
i
o
n
 
o
f
 
s
t
r
u
c
t
u
r
e

O
b
s
e
r
v
a
t
i
o
n
s
 
[
p
l
u
m
b
i
n
g
,
 
h
e
a
t
i
n
g
,
 
w
i
r
-

i
n
g
]

M
a
t
h
e
m
a
t
i
c
a
l
 
e
r
r
o
r
 
f
s
e
t
t
i
n
g
)



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
P
E
C
T
 
S
U
P
P
O
R
T
I
N
G
 
W
A
L
L
 
A
R
E
A
S

A
m

,

S
C
I
E
N
C
E

M
A

T
H

 -
 N

U
M

B
E

R
 S

Y
S

T
E

M
S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

C
o
m
p
o
s
i
t
i
o
n
 
o
f
 
m
a
t
t
e
r

I
n
e
r
t
i
a
 
a
n
d
 
m
o
m
e
n
t
u
m

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

H
i
r
i
n
g
 
-
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
a
s
c
e
r
t
a
i
n
 
p
e
r
s
o
n
a
l
 
q
u
a
l
i
t
i
e
s

(
s
k
i
l
l
s
,
 
k
n
o
w
l
e
d
g
e
,
 
c
h
a
r
a
c
t
e
r
,
 
f
l
e
x
i
b
i
l
i
t
y
,
 
l
e
a
r
n
i
n
g
 
c
a
p
a
c
-

i
t
y
)

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
 
-
 
m
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y

w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r

s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
a
b
l
e
s

S
u
p
e
r
v
i
s
i
o
n
 
-
 
m
a
i
n
t
a
i
n
 
c
u
s
t
o
m
e
r
'
s
 
i
l
l
u
s
i
o
n
 
o
f
 
p
r
i
v
a
c
y
 
b
y

a
v
o
i
d
i
n
g
 
e
x
c
e
s
s
i
v
e
 
n
o
i
s
e
 
a
n
d
 
m
o
v
e
m
e
n
t

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h
 
p
h
y
s
i
-

a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n
;
 
c
o
n
s
c
i
o
u
s

a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o
 
p
e
a
k
 
p
h
y
s
i
c
a
l

p
e
r
f
o
r
m
a
n
c
e
;
 
c
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o

o
p
t
i
m
a
l
 
m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
f
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
c
o
u
n
t
i
n
g
,
 
c
o
o
r
d
i
n
a
t
e

s
y
s
t
e
m
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
c
o
d
i
n
g
,
 
r
a
t
i
o
,
 
m
e
a
s
u
r
e
m
e
n
t
,

r
e
c
o
r
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
.

m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
s
,
 
a
n
d
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
-

t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n
 
s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c

e
x
p
r
e
s
s
i
o
n
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s

R
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n

R
u
l
e
 
o
f
 
t
h
u
m
b

P
r
o
p
e
r
t
i
e
s
 
o
f
 
t
h
e
 
r
e
a
l
 
n
u
m
b
e
r
 
s
y
s
t
e
m
 
-
 
c
o
m
m
u
t
a
t
i
v
e
,
 
a
s
s
o
c
i
a
-

t
i
v
e
,
 
d
i
s
t
r
i
b
u
t
i
v
e
,
 
i
d
e
n
t
i
t
y
 
o
f
 
o
n
e
,
 
i
d
e
n
t
i
t
y
 
o
f
 
z
e
r
o
,

m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
b
y
 
z
e
r
o
,
 
t
r
a
n
s
i
t
i
v
e
,
 
i
n
v
e
r
s
e
s
-
m
u
l
t
i
p
l
i
c
a
t
i
v
e

a
n
d
 
a
d
d
i
t
i
v
e

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t
;
 
i
n
s
t
r
u
m
e
n
t
s
,
 
p
r
e
c
i
s
i
o
n
/
t
o
l
e
r
a
n
c
e
;

m
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
l
i
n
e
a
r
 
a
n
d
 
a
n
g
u
l
a
r
;
 
r
e
a
d
 
a
n
d
 
i
n
-

t
e
r
p
r
e
t
 
t
a
b
l
e
s
,
 
c
h
a
r
t
s
 
a
n
d
 
g
r
a
p
h
s
 
[
s
c
a
l
e
 
d
r
a
w
i
n
g
s
]

B
a
s
i
c
 
l
o
g
i
c
 
-
 
d
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e
,
 
i
m
p
l
i
c
a
t
i
o
n
s

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

L
i
s
t
e
n
i
n
g

V
i
e
w
i
n
g

H
o
u
s
e
p
 
l
a
n

T
a
p
p
i
n
g

I
n
s
p
e
c
t
i
o
n

E
X

A
M

P
LE

S

29

S
K

I L
 L

S
/C

O
N

C
E

P
T

S

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
d
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e
,

r
e
c
o
m
m
e
n
d
a
t
i
o
n
 
r
e
p
o
r
t
,
 
p
r
o
p
o
s
a
l
,

p
r
o
c
e
s
s
 
r
e
p
o
r
t

N
o
i
s
e
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c
,

d
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e
,
 
c
o
l
o
r
 
d
i
s
c
r
i
m
i
n
A
-

t
i
o
n
,
 
r
e
c
o
g
n
i
t
i
o
n
 
o
f
 
s
y
m
b
o
l
s
 
a
n
d

.

c
o
d
e
s



r.
R

(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
T
E
M
P
O
R
A
R
Y
 
S
U
P
P
O
R
T

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

S
t
a
n
d
a
r
d
 
t
o
o
l
.
 
k
i
t

I
n
s
e
r
t
 
I
-
s
t
u
d
 
s
u
p
p
o
r
t
 
a
n
d
 
f
a
s
t
e
n

S
A
F
E
T
Y

P
o
l
e
 
j
a
c
k

I
n
s
e
r
t
 
p
o
l
e
 
j
a
c
k
 
u
n
d
e
r
 
s
u
p
p
o
r
t

H
a
r
d
 
h
a
t

M
a
t
e
r
i
a
l
s
:
 
2
 
x
 
4
 
b
r
a
c
i
n
g
,
 
n
a
i
l
s

M
a
k
e
 
c
h
a
n
g
e
 
i
n
 
w
a
l
l
 
s
t
r
u
c
t
u
r
e

s
t
r
u
c
t
u
r
e

H
a
r
d
 
s
h
o
e
s

g
l
a
s
s
e
s

G
l
o
v
e
s

A
d
e
q
u
a
t
e
 
l
i
g
h
t
i
n
g

H
A
Z
A
R
D

F
a
l
l
i
n
g
 
o
b
j
e
c
t
s

N
a
i
l
s
 
a
n
d
 
s
h
a
r
p
 
e
d
g
e
s

F
l
y
i
n
g
 
o
b
j
e
c
t
s

T
r
i
p
p
i
n
g

D
E
C
I
S
I
O
N
S

C
U

E
S

E
R

R
O

R
S

D
e
t
e
r
m
i
n
e
 
a
d
e
q
u
a
t
e
 
s
u
p
p
o
r
t

S
i
z
e
/
s
h
a
p
e
 
o
f
 
r
o
o
m

M
i
s
j
u
d
g
e

l
i
v
e
 
w
e
i
g
h
t
 
l
o
a
d

D
e
t
e
r
m
i
n
e
 
l
o
c
a
t
i
o
n
 
o
f
 
t
e
m
p
o
r
a
r
y
 
s
u
p
p
o
r
t

S
h
i
f
t
 
o
f
 
w
e
i
g
h
t
 
(
a
p
p
l
i
a
n
c
e
)



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)
I
N
S
T
A
L
L
 
T
E
M
P
O
R
A
R
Y
 
S
U
P
P
O
R
T

S
C
I
E
N
C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
[
h
a
m
m
e
r
,

w
r
e
c
k
i
n
g
 
b
a
r
,
 
j
a
c
k
]

I
n
p
u
t
,
 
c
a
t
p
u
t
,
 
f
r
i
c
t
i
o
n
 
a
n
d
 
e
f
f
i
c
i
e
n
c
y
 
o
f
 
s
i
m
p
l
e
 
m
a
c
h
i
n
e
s

C
o
m
p
o
s
i
t
i
o
n
 
o
f
 
m
a
t
t
e
r
,
 
i
n
c
l
u
d
i
n
g
 
p
r
o
t
o
n
s
,
 
n
e
u
t
r
o
n
s
,
 
e
l
e
c
-

t
r
a
n
s
,
 
a
t
o
m
s
,
 
m
o
l
e
c
u
l
e
s
,
 
e
l
e
m
e
n
t
s

M
o
t
i
o
n
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
t
w
o
 
o
r
 
m
o
r
e
 
f
o
r
c
e
s
 
a
c
t
i
n
g
 
o
n
 
a
 
p
o
i
n
t

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

H
i
r
i
n
g
 
-
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
a
s
c
e
r
t
a
i
n
 
p
e
r
s
o
n
a
l
 
q
u
a
l
i
t
i
e
s
;

t
c
 
f
o
s
t
e
r
 
t
r
u
s
t
;
 
t
o
 
r
e
f
l
e
c
t
 
a
c
c
u
r
a
t
e
l
y
 
p
l
a
n
t
 
e
n
v
i
r
o
n
m
e
n
t

a
n
d
 
j
o
b
 
e
x
p
e
c
t
a
t
i
o
n
s

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
 
-
 
e
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,

s
e
l
f
-
c
o
n
t
r
o
l
,
 
s
e
l
f
-
r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

S
u
p
e
r
v
i
s
i
o
n
 
-
 
m
a
i
n
t
a
i
n
 
c
u
s
t
o
m
e
r
'
s
 
i
l
l
u
s
i
o
n
 
o
f
 
p
r
i
v
a
c
y
 
a
n
d

g
r
a
n
t
 
a
p
p
r
o
p
r
i
a
t
e
 
r
e
g
a
r
d
 
f
o
r
 
c
u
s
t
o
m
e
r
'
s
 
p
e
r
s
o
n
a
l
 
s
p
a
c
e
;

c
o
m
m
u
n
i
c
a
t
e
 
p
r
i
d
e
 
i
n
 
e
s
t
a
b
l
i
s
h
m
e
n
t

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
[
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
c
o
u
n
t
i
n
g
,

c
o
o
r
d
i
n
-
t
a

s
y
s
t
e
m
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
c
o
d
i
n
g
,
 
r
a
t
i
o
,
 
m
e
a
s
u
r
e
m
e
n
t
,

r
e
c
o
r
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n

m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
s
 
a
n
d
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
-

t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n
 
s
i
m
p
l
i
f
y
i
n
g
 
e
x
p
r
e
s
s
i
o
n
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s

P
r
o
p
e
r
t
i
e
s
 
o
f
 
c
o
m
p
a
r
i
s
o
n

E
q
u
a
l
i
t
y
/
e
q
u
i
v
a
l
e
n
c
e
,
 
i
n
e
q
u
a
l
i
t
y
/
g
r
e
a
t
e
r
 
t
h
a
n
/
l
e
s
s
 
t
h
a
n

B
a
s
i
c
 
m
e
a
s
u
r
e
m
e
n
t
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s

M
e
a
s
u
r
e
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t

I
n
s
t
r
u
m
e
n
t
s

P
r
e
c
i
s
i
o
n

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
l
i
n
e
a
r

K
n
o
w
l
e
d
g
e
 
o
f
 
g
e
o
m
e
t
r
i
c
 
r
e
l
a
t
i
o
n
s
h
i
p
s

p
a
r
a
l
l
e
l
,
 
p
e
r
p
e
n
d
i
c
u
l
a
r
,
 
s
k
e
w

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

E
X

A
M

P
LE

S
S

K
IL

LS
/C

O
N

C
E

P
T

S

V
i
e
w
i
n
g

T
o
u
c
h
i
n
g

I
n
s
p
e
c
t
i
o
n

I
n
s
t
a
l
l
a
t
i
o
n

3
1

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
d
e
s
c
r
i
b
i
n
g
,

l
o
g
i
c
,
 
d
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e

S
i
z
e
,
 
s
h
a
p
e
,
 
d
e
p
t
h
,
 
m
o
v
e
m
e
n
t

39



(
T
A
S
K
 
S
T
A
T
E
M
E
I
S
T
)

R
i.t

it)
V

E
 O

LD
 P

A
R

T
I T

IO
N

 W
A

LL

r.
...

.
.
.
L
s
,

p
r
v
i
!
 
i
,
 
M
A
I
 
E
R
I
A
L
S
,

O
B
J
E
C
T
S
 
A
C
T
E
D
 
U
P
O
N

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

O
b
j
e
c
t
s
 
a
c
t
e
d
 
u
p
o
n
:
 
o
l
d
 
p
a
r
t
i
t
i
o
n

M
E

V

un
ea

st
es

eu
m

P
ea

m
p,

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E

R
e
m
o
v
e
 
o
l
d
 
c
o
v
e
r
i
n
g

R
e
m
o
v
e
 
s
t
u
d
s

R
e
m
o
v
e
 
p
l
a
t
e
s

C
l
e
a
n
 
u
p
 
d
e
b
r
i
s

...
,

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
h
o
w
 
t
o
 
a
v
o
i
d
 
d
a
m
a
g
e
 
t
c
.

r
e
s
t
 
o

h
o
u
s
e

C
U
E
S

P
a
t
h
 
o
f
 
r
e
m
o
v
a
l

A
i
r
f
l
o
w
 
(
d
u
s
t
 
a
n
d
 
d
i
r
t
)

am
..

10

S
A
F
E
T
Y

-

S
A
F
E
T
Y

H
a
r
d
 
h
a
t

S
a
f
e
t
y
 
g
l
a
s
s
e
s

G
l
o
v
e
s

W
A
R
]
)

F
a
l
l
i
n
g
 
p
i
e
c
e
s

F
l
y
i
n
g
 
o
b
i
e
c
t
s

S
h
a
r
p
 
e
d
g
e
s
 
a
n
d
 
s
p
l
i
n
t
e
r
s

E
R

R
O

R
S

E
x
c
e
s
s
 
d
u
s
t
 
a
n
d
 
d
i
r
t
 
i
n
 
h
o
m
e
s



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

R
E
M
O
V
E
 
O
L
D
 
P
A
R
T
I
T
I
O
N
 
W
A
L
L

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
'
h
a
m
m
e
r
,

w
r
e
c
k
i
n
g
 
b
a
r
]

W
o
r
k
 
i
n
p
u
t
,
 
w
o
r
k
 
o
u
t
p
u
t
,
 
f
r
i
c
t
i
o
n
 
a
n
d
 
e
f
f
i
c
i
e
n
c
y
 
i
n
 
s
i
m
p
l
e

m
a
c
h
i
n
e
s

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

H
i
r
i
n
g
 
-
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
t
r
u
s
t

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
 
-
 
m
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y

w
h
e
n
 
e
n
c
o
u
n
t
e
r
i
n
g
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
t
i
o
n
a
l
 
v
a
r
i
b
l
e
s

S
u
p
e
r
v
i
s
i
o
n
 
-
 
m
a
i
n
t
a
i
n
 
c
u
s
t
o
m
e
r
s
 
i
l
l
u
s
i
o
n
 
o
f
 
n
r
i
v
a
c
y
 
b
y

a
v
o
i
d
i
n
g
 
e
x
c
e
s
s
i
v
e
 
n
o
i
s
.
.
 
o
r
 
m
o
v
e
m
e
n
t
;

g
r
a
n
t
 
a
p
p
r
o
r
i
a
t
e

r
e
g
a
r
d
 
f
o
r
 
c
u
s
t
o
m
e
r
'
s

:
s
o
n
a
l
 
s
p
a
c
e

A
l
l
 
a
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o
 
p
e
a
k

p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l
 
m
e
n
t
a
l

p
e
r
f
o
r
m
a
n
c
e

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
[
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
s
)
 
-
 
c
o
u
n
t
i
n
g
,
 
c
o
o
r
d
i
n
a
t
e

s
y
s
t
e
m
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
c
o
d
i
n
g
,
 
r
a
t
i
o
,
 
m
e
a
s
u
r
e
m
e
n
t
,

r
e
c
o
r
d
i
n
g

F
u
n
d
a
'
r
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
s
)
 
-
 
a
d
d
i
t
i
o
n
,
 
d
i
v
i
s
i
o
n
,

s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
l
g
o
r
i
t
h
m
,
 
a
n
d
 
o
r
d
e
r
 
o
f
 
o
p
e
r
-

a
t
i
o
n
s

F
v
.
o
p
e
r
t
i
e
s
 
o
f
 
t
h
e
 
r
e
a
l
 
n
u
m
b
e
r
 
s
y
s
t
e
m
 
-
 
c
o
m
m
u
t
a
t
i
v
e
,
 
a
s
s
o
c
i
-

a
t
i
v
e
,

d
i
s
t
r
i
b
u
t
i
v
e
,
 
i
d
e
n
t
i
t
y
 
o
f
 
o
l
i
e
,
 
i
d
e
n
t
i
t
y
 
o
f
 
z
e
r
o
,

m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
b
y
 
z
e
r
o
,
 
t
r
a
n
s
i
t
i
v
e
,
 
i
n
v
e
r
s
e
/
m
u
l
t
i
p
l
i
c
a
t
i
v
e

a
n
d
 
a
d
d
i
t
i
v
e

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t

I
n
s
t
r
u
m
e
n
t
s

M
e
a
s
u
r
e
:

g
e
o
m
e
t
r
i
c
l
i
n
e
a
r

B
a
s
i
c
 
l
o
g
i
c
,
 
d
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

V
i
e
w
i
n
g

I
n
s
p
e
c
t

E
X

A
M

P
LE

S

3
3

S
K

I L
LS

/C
O

N
C

E
P

T
S

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c
,
 
d
e
t
a
i
l

a
n
d
 
i
n
f
e
r
e
n
c
e
,
 
c
o
d
e



11
.2

(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
N
E
W
 
P
A
R
T
I
T
I
O
N
 
F
R
A
M
E

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

T
w
o
 
b
y
 
f
o
u
r
'
s

P
r
e
-
c
u
t
 
p
a
r
t
s

P
o
s
i
t
i
o
n
 
p
l
a
t
e
s

P
o
s
i
t
i
o
n
 
s
t
u
d
s

P
o
s
i
t
i
o
n
 
h
e
a
d
e
r
s

S
e
c
u
r
e

R
a
i
s
e

S
e
c
u
r
e
 
t
o
 
o
l
d
 
w
a
l
l
s

S
A
F
E
T
Y

H
a
r
d
 
h
a
t

S
a
f
e
t
y
 
g
l
a
s
s
e
s

G
l
o
v
e
s

H
A
Z
A
R
D

F
a
l
l
i
n
g
 
o
b
j
e
c
t
s

M
e
t
a
l
 
o
r
 
f
l
y
i
n
g
 
w
o
o
d
 
s
p
l
i
n
t
e
r

D
E

C
IS

IO
N

S

l
o
n
s
i
u
m
o
r

C
U

E
S

C
he

ck
 w

ith
 le

ve
l

(
v
e
r
t
i
c
a
l
 
a
n
d

h
o
r
i
z
o
n
t
a
l
)

E
R

R
O

R
S

D
e
t
e
r
m
i
n
e
 
i
f
 
p
a
r
t
i
t
i
o
n
 
i
s
 
s
q
u
a
r
e

D
e
t
e
r
m
i
n
e
 
i
f
 
p
a
r
t
i
t
i
o
n
 
i
s
 
p
l
u
m
b

N
o
t
 
t
h
o
r
o
u
g
h
 
e
n
o
u
g
h
 
c
h
e
c
k



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
N
E
W
 
P
A
R
T
I
T
I
O
N
 
F
R
A
M
E

S
C
I
E
N
C
E

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l

a
d
v
a
n
t
a
g
e

[
h
a
m
m
e
r
,
 
s
a
w
]

W
o
r
k
 
i
n
p
u
t
/
o
u
t
p
u
t
,
 
f
r
i
c
t
i
o
n
 
a
n
d
 
e
f
f
i
c
i
e
n
c
y
 
i
n
s
i
m
p
l
e

m
a
c
h
i
n
e
s

R
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
f
o
r
c
e
 
t
o
 
d
i
s
t
o
r
t
i
o
n
 
i
n
 
a
n
 
e
l
a
s
t
i
c
 
b
o
d
y

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

A
l
l
 
a
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
n
c
t
i
o
n
i
n
g
 
c
a
p
a
c
i
t
y

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
b
a
l
a
n
c
e
 
(
b
o
t
h

p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
)
 
b
e
t
w
e
e
n
 
t
e
n
s
i
o
n
 
a
n
d
 
r
e
l
a
x
a
t
i
o
n

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o

p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
f
o
r
m
a
n
c
e

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l

m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e

M
A

T
 H

 -
 N

U
M

B
E

R
 S

Y
S

T
E

M
S

S
e
t
 
o
t
 
r
e
a
l
 
n
u
m
b
e
r
s

[
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

B
a
s
i
c
 
m
e
a
s
u
r
e
m
e
n
t
 
s
k
i
l
l
s
 
a
n
d
,
 
c
o
n
c
e
p
t
s

I
n
s
t
r
u
m
e
n
t
:

t
a
p
e

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
-
l
i
n
e
a
r

K
n
o
w
l
e
d
g
e
 
o
f
 
g
e
o
m
e
t
r
i
c
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
-
 
s
y
m
m
e
t
r
y
,

p
a
r
a
l
l
e
l
,

p
e
r
p
e
n
d
i
c
u
l
a
r

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

V
i
e
w
i
n
g

T
o
u
c
h
i
n
g

I
n
s
p
e
c
t
i
o
n

N
a
i
l
i
n
g

E
X

A
M

P
LE

S

3
5

S
K

IL
LS

 /C
O

N
C

E
P

T
S

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c
,

d
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e
,
 
r
e
c
o
g
n
i
z
e
 
c
o
d
e
s

a
n
d
 
s
y
m
b
o
l
s

S
i
z
e
,
 
s
h
a
p
e
,
 
d
e
p
t
h
,
 
m
o
v
e
m
e
n
t

4.
3



44
(T

A
S

K
 S

T
A

T
E

M
E

N
T

)
M
O
D
I
F
Y
 
P
L
U
M
B
I
N
G
 
(
C
O
P
P
E
R
)

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B
J
E
C
T
S
 
A
C
T
E
D
 
U
P
O
N

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E
S

A
F

E
T

Y
 -

 H
A

Z
A

R
D

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

P
r
o
p
a
n
e
 
t
a
n
k

M
o
d
i
f
y
i
n
g
 
e
x
i
s
t
i
n
g
 
p
l
u
m
b
i
n
g

I
s
o
l
a
t
e
 
s
y
s
t
e
m
 
(
c
l
o
s
i
n
g
 
s
t
r
a
t
e
g
i
c

v
a
l
v
e
s
)

D
r
a
w
 
m
o
d
i
f
i
e
d
 
s
k
e
t
c
h

M
a
k
e
 
c
u
t
s

S
w
e
a
t
 
o
n
 
f
i
t
t
i
n
g
s

C
o
n
t
i
n
u
e
 
t
o
 
c
o
m
p
l
e
t
i
o
n
 
a
c
c
o
r
d
i
n
g
 
t
o

s
k
e
t
c
h

S
A
F
E
T
Y

G
l
o
v
e
s

S
a
f
e
t
y
 
g
l
a
s
s
e
s

H
A
Z
A
R
D

B
u
r
n
s

C
u
t
s

D
E

C
IS

IO
N

S
C

U
E

S
E

R
R

O
R

S

D
e
t
e
r
m
i
n
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
e
x
i
s
t
i
n
g
 
p
l
u
m
b
-

i
n
g

D
e
t
e
r
m
i
n
e
 
p
l
a
c
e
m
e
n
t
 
o
f
 
n
e
w
 
c
o
n
t
r
o
l
s

c
o
n
v
e
n
i
e
n
t
 
t
o
 
c
u
s
t
o
m
e
r
s

I
n
s
p
e
c
t
i
o
n
 
-
 
a
m
o
u
n
t
 
o
f
 
d
e
p
o
s
i
t
s
 
b
u
i
l
t

u
p
 
i
n
 
t
u
b
i
n
g

H
a
v
e
 
n
e
 
p
l
u
m
b
i
n
g
,
 
c
a
b
i
n
e
t
r
y
 
a
v
a
i
l
a
b
l
e

f
o
r
 
m
e
a
s
u
r
i
n
g

O
n
e
 
a
r
e
a
 
n
o
t
 
v
i
e
w
e
d
 
h
a
s
 
h
e
a
v
y
 
d
e
p
o
s
i
t
s

B
r
e
a
k
d
o
w
n

i
n
 
c
o
m
m
u
n
i
c
a
t
i
o
n
s
 
c
o
n
c
e
r
n
i
n
,

n
e
w
 
i
n
s
t
a
l
l
a
t
i
o
n



M
A

S
K

 S
T

A
T

E
M

E
N

T
)

M
O
D
I
F
Y
 
P
L
U
M
B
I
N
G
 
(
C
O
P
P
E
R
)

S
C
I
E
N
C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e

[
t
u
b
i
n
g

c
u
t
t
e
r
]

E
f
f
e
c
t
s
 
o
f
 
h
e
a
t
i
n
g
 
a
n
d
 
c
o
o
l
i
n
g
 
o
n
 
e
x
p
a
n
s
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s

C
o
m
p
o
s
i
t
i
o
n
 
o
f
 
m
a
t
t
e
r
 
[
c
o
p
p
e
r
]

T
r
a
n
s
f
e
r
 
o
f
 
h
e
a
t
 
f
r
o
m
 
o
n
e
 
b
o
d
y
 
t
o
 
a
n
o
t
h
e
r

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E
 
(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
f
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
c
o
u
n
t
i
n
g
,

c
o
o
r
d
i
n
a
t
e

s
y
s
t
e
m
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
c
o
d
i
n
g
,
 
r
a
t
i
o
,
 
m
e
a
s
u
r
e
m
e
n
t
,

r
e
c
o
r
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
a
d
d
i
t
i
o
n
,

s
u
b
t
r
a
c
-

t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
s
 
a
n
d
 
o
r
d
e
r

o
f

o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n
 
s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
-

m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t
s

I
n
s
t
r
u
m
e
n
t
s
 
-

r
u
l
e
 
a
n
d
 
t
a
p
e

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
l
i
n
e
a
r
 
a
n
d
 
a
r
e
a

B
a
s
i
c
 
l
o
g
i
c
 
-
 
d
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e

B
a
s
i
c
 
g
e
o
m
e
t
r
y
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s
 
(
s
e
e
 
A
p
p
e
n
d
i
x

B
)

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

W
r
i
t
i
n
g

L
i
s
t
e
n
i
n
g

V
i
e
w
i
n
g

T
o
u
c
h
i
n
g

E
X

A
M

P
LE

S

P
l
a
n

M
o
d
i
f
i
e
d
 
p
l
a
n

A
i
r
 
i
n
 
l
i
n
e

I
n
s
p
e
c
t
i
o
n
 
a
n
d
 
g
e
n
e
r
a
l
i
z
e
d

C
o
n
s
t
a
n
t

3
7

S
K

IL
LS

/C
O

N
C

E
P

T
S

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
d
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e
,

p
l
a
y
s

M
o
d
i
f
y
 
d
e
t
a
i
l
s

N
o
i
s
e
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
d
e
s
c
r
i
b
i
n
g
,

l
o
g
i
c
,
 
d
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e
,
 
c
o
d
e
s

S
i
z
e
,
 
s
h
a
p
e
,
 
c
o
n
s
t
a
n
t
,
 
t
e
m
p
e
r
a
t
u
r
e
,

s
l
i
c
k
,
 
r
o
u
g
h
,
 
t
o
u
c
h
 
c
a
r
p
e
t



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

E
N
L
t
R
G
E
 
E
L
E
C
T
R
I
C
A
L
 
C
A
P
A
C
I
T
Y

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B
J
E
C
T
S
 
A
C
T
E
D
 
U
P
O
N

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E
S

A
F

E
T

Y
H
A
Z
A
R
D

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

C
u
t
 
h
o
l
e
 
f
o
r
 
s
w
i
t
c
h
 
b
o
x

S
A
F
E
T
Y

D
r
i
l
l
 
a
n
d
 
b
i
t

O
p
e
n
 
e
x
i
s
t
i
n
g
 
r
e
c
e
p
t
a
c
l
e

H
a
r
d
 
h
a
t

E
l
e
c
t
r
i
c
 
t
a
p
e

S
t
r
i
p
 
c
a
b
l
e
 
a
n
d
 
c
o
n
n
e
c
t
 
n
e
w
 
w
i
r
i
n
g

S
a
f
e
t
y
 
g
l
a
s
s
e
s

C
o
n
n
e
c
t
o
r

D
r
i
l
l
 
a
n
d
 
r
u
n
 
w
i
r
e
 
t
o
 
n
e
w
 
s
u
p
p
l
y
 
l
o
c
a
-

G
l
o
v
e
s

M
a
t
e
r
i
a
l
s
:
 
s
t
a
p
l
e
s
,
 
w
i
r
i
n
g
,
 
d
u
p
l
e
x

t
i
o
n

r
e
c
e
p
t
a
c
l
e
 
a
n
d
 
S
.
T
.
 
s
w
i
t
c
h
,
 
p
r
o
p
e
r

C
o
n
n
e
c
t

H
A
Z
A
R
D

p
l
a
t
e
s

F
a
l
l
i
n
g
 
o
b
j
e
c
t
s

S
p
l
i
n
t
e
r
s

W
i
r
e
 
-
 
s
h
a
r
p

F
l
y
i
n
g
 
o
b
j
e
c
t
s

D
E
C
I
S
I
O
N
S

C
U

E
S

gm
lo

ri
s

D
e
t
e
r
m
i
n
e
 
w
h
e
r
e
 
t
o
 
i
n
s
t
a
l
l

C
o
d
e

D
r
i
l
l
 
h
o
l
e
 
w
r
o
n
g

D
e
t
e
r
m
i
n
e
 
w
h
a
t
 
w
e
i
g
h
t
 
w
i
r
e
 
n
e
e
d
e
d

V
i
s
u
a
l
 
i
n
s
p
e
c
t
i
o
n

O
v
e
r
l
o
a
d
 
c
i
r
c
u
t

D
e
t
e
r
m
i
n
e
 
p
o
i
n
t
 
o
f
 
o
v
e
r
l
o
a
d

P
o
o
r
 
c
o
n
n
e
c
t
i
o
n i
m
a
i
m
m
o
v
x
-
r



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

E
N
L
A
R
G
E
 
E
L
E
C
T
R
I
C
A
L
 
C
A
P
A
C
I
T
Y

S
C
I
E
N
C
E

M
A

T
H

N
U

M
B

E
R

 S
"-

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e

[
s
a
w
,

s
t
r
i
p
p
e
r
,
 
p
l
i
e
r
s
,
 
c
u
t
t
e
r
]

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
f
l
o
w
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
c
u
r
r
e
n
t

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s

[
p
o
s
i
t
i
v
e
 
r
a
t
i
o
n
a
l
e
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s

(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
s
)

c
o
u
n
t
i
n
g
,
 
o
r
d
e
r
i
n
g
,
 
c
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
,
 
i
n
d
e
x
i
n
g
,
 
c
o
d
i
n
g
,

r
a
t
i
o
,

m
e
a
s
u
r
e
m
e
n
t
,
 
r
e
c
o
r
d
i
n
g

.

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s

(
c
a
l
c
u
l
a
t
i
o
n
s
)

a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
a
l
g
o
-

r
i
t
h
m
s
,
 
a
n
d
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s

i
n
 
s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

B
a
s
i
c
 
m
e
a
s
u
r
e
m
e
n
t
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s
 
-
 
m
e
a
s
u
r
e
 
s
e
n
s
e
;

i
n
s
t
r
u
m
e
n
t
s
:

t
a
p
e
,
 
v
o
l
t
m
e
t
e
r
;
 
m
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c

l
i
n
e
a
r
,
 
a
r
e
a
,
 
v
o
l
u
m
e
,
 
a
n
g
l
e
;
 
c
o
n
v
e
r
s
i
o
n
 
o
f
 
u
n
i
t
s
 
[
v
o
l
t
s
,

a
m
p
e
r
a
g
e
]

K
n
o
w
l
e
d
g
e
.
o
f
 
g
e
o
m
e
t
r
i
c
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
-
 
s
y
m
m
e
t
r
y
,
 
c
o
n
g
r
u
e
n
c
e
,

s
i
m
i
l
a
r
i
t
y
,
 
p
a
r
a
l
l
e
l
,
 
p
e
r
p
e
n
d
i
c
u
l
a
r
,
 
s
k
e
w

B
a
s
i
c
 
l
o
g
i
c
 
-
 
s
y
m
b
o
l
i
s
m
,
 
d
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

W
JC

E
 M

O
D

E
S

E
X

A
M

P
LE

S
S

K
IL

LS
/C

O
N

C
E

P
T

S

R
e
a
d
i
n
g

W
r
i
t
i
n
g

V
i
e
w
i
n
g

T
o
u
c
h
i
n
g

B
l
u
e
p
r
i
n
t

M
o
d
i
f
y
 
p
l
a
n

I
n
s
t
a
l
l
a
t
i
o
n

C
o
n
s
t
a
n
t

3
9

C
o
d
e
 
i
n
s
t
r
u
c
t
i
o
n
s
,
 
s
k
i
l
l

R
e
p
o
r
t
s

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
l
o
g
i
c
,
 
c
o
d
e

d
i
s
c
r
i
m
i
n
a
t
i
o
n
,
 
r
e
c
o
g
n
i
t
i
o
n
 
o
f

s
y
m
b
o
l
s

M
o
v
e
m
e
n
t
,
 
t
e
m
p
e
r
a
t
u
r
e
,
 
s
h
a
p
e
,

t
e
x
t
u
r
e



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

r
T

O
O

LS
, U

./W
IW

I-
V

I
r,

7 
1.

O
B

JE
C

T
S

 A
C

1E
D

ur
io

r:

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

M
a
t
e
r
i
a
l
s
:
 
s
t
a
p
l
e
s
,
 
s
h
c
-
l
i
s
,

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
t
y
p
e

D
e
t
e
r
m
i
n
e
 
t
h
i
c
k
n
e
s
s

D
e
t
e
r
m
i
n
e
 
w
i
d
t
h

.1
11

=
1

.1
10

0.
10

.

I.
-J

R
"B

en
.

t
;
3
r
,
t
 
w
e
n

L
o
t
.

"
c
.
t
.
t
t
i
 
f
 
"

zI
R

44
,

-
,T

L.
.

!
W
E
S

l
y
p
e
 
h
e
a
t
i
n
4
,
 
c
o
o
l
i
n
4

s
p
r
e
a
d
 
o
f
 
s
t
u
d
s

'..
.T

.1
11

.:-
10

11
11

ir
rA

4P
- 

--
al

t.l
if

liT
zt

iC
lid

lr
e*

i -
...

:
:

j

11
1.

11
.

ne
l

,
(

A
ll.

S
A
F
E
T
Y

;
:
a
f
 
e
t
.

.
4
1
.
1
s

W
(
J
 
v
e
:
3

F
ilt

er
 ta

sk

1
1
A
.
.
4
1
1
1
)

r
l
y
i
n
g
 
c
1
.
2
 
.
r

o
r
e
c
t
 
h
a
n
g
s

:
i
 
b
t
 
r
 
.
1

d
.
-
t

u
'

A
t
a
t
e
t
l
.
:
1
2

Ln
. f

o-
-1

11
1.

nb
lIF

IT
!

:
.1

-1
11

1F
.IN

K
I

.L
-:

(Q
(
t
:
o
i

t
 
t
t
I
(

t
.
2
I
.

n
t
h
,
r
-
i
n
t
.
t
u
l
 
a
t

(
!
T
1
)

,
 
c
s
-
;
)



T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
U
L
A
T
E
 
T
H
E
 
W
A
L
L
 
(
B
A
T
T
I
N
G
)

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
[
s
h
e
a
r
s
,

s
t
a
p
l
e
 
g
u
n
]

W
o
r
k
 
i
n
p
u
t
,
 
w
o
r
k
 
o
u
t
p
u
t
,
 
f
r
i
c
t
i
o
n
 
a
n
d
 
e
f
f
i
c
i
e
n
c
y
 
i
n
 
s
i
m
p
l
e

m
a
c
h
i
n
e
s

A
b
s
o
r
p
t
i
o
n
 
a
n
d
 
r
e
f
l
e
c
t
i
o
n
 
o
f
 
h
e
a
t

T
r
a
n
s
f
e
r
 
o
f
 
h
e
a
t
 
f
r
o
m
 
o
n
e
 
b
o
d
y
 
t
o
 
a
n
o
t
h
e
r

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
[
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
s
)
 
-
 
c
o
u
n
t
i
n
g
,
 
c
o
o
r
d
i
n
a
t
e

s
y
s
t
e
m
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
c
o
d
i
n
g
,
 
r
a
t
i
o
,
 
m
e
a
s
u
r
e
m
e
n
t
,

r
e
c
o
r
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
s
)
-
a
d
d
i
t
i
o
n
,
,
 
.
s
u
b
t
r
a
c
t
i
o
n
,

a
l
g
o
r
i
t
h
m
s
,
 
a
n
d
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
-

t
h
e
s
e
s
 
i
n
 
s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t
s

I
n
s
t
r
u
m
e
n
t
s
 
-
 
r
u
l
e
 
a
n
d
 
t
a
p
e

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
l
i
n
e
a
r
 
a
n
d
 
a
r
e
a
 
[
s
q
u
a
r
e
 
f
e
e
t
]

B
a
s
i
c
 
l
o
g
i
c
 
-
 
d
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
M
O
D
E
S

E
X

A
M

P
LE

S
S

K
IL

LS
/C

O
N

C
E

P
T

S

V
i
e
w
i
n
g

T
o
u
c
h
i
n
g

G
e
n
e
r
a
l
 
i
n
s
p
e
c
t
i
o
n

R
o
u
t
i
n
e

4
1

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c

S
i
z
e
,
 
s
h
a
p
e
,
 
t
e
m
p
e
r
a
t
u
r
e
,
 
s
l
i
c
k
,
 
r
o
u
g
h



(
T
A
S
K
 
S
T
A
T
E
M
E
N
T
)

I
N
S
 
1
.
1
 
L

I
-
.
V
!
-
;

.
(

za
 7

.
41

41
10

11
14

M
oh

ls
, .

1.
7.

11
1t

er
 M

S.
 A

IW
A

..,
 A

 4
41

11
R

a.
..7

11
1i

n,

T
O

O
LS

, L
O

U
IP

M
IT

 M
M

 L
 ti

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

S
p
o
n
g
e

P
l
a
s
t
e
r
b
o
a
r
d

S
p
a
c
k
l
i
n
g
 
c
o
m
p
o
u
n
d

P
e
r
f
e
r
a
t
e
d
 
j
o
i
n
t
 
t
a
r
e

P
l
a
s
t
e
r
b
o
a
r
d
 
n
a
i
l
s

D
E

C
IS

IO
N

!:
D
e
t
e
r
m
i
n
e
 
i
f
 
s
m
o
o
t
h
 
e
h
o
u
g
h

4.
41

.7
4V

E
Z

Z
N

t 2
In

at
 W

A
V

E

P
L
 
R
F
U
H
M
A
N
C
E
 
K
r
.
.
!
(
)
V
V
L
i
:
D
G
E

11
11

11
1.
...

.
n
e
a
s
u
r
e
 
l
o
o
m

C
u
t
 
s
h
e
e
t
 
r
o
c
k
 
t
o
 
f
i
t

I
n
s
t
a
l
l
 
-
 
s
e
c
u
r
e

l
t
e
p
a
r
e
 
j
o
i
n
t
 
c
e
m
e
n
t

h
e
d
 
j
o
i
n
t
s

P
o
s
i
t
i
o
n
 
t
a
p
e

A
p
p
l
y
 
t
a
p
e
 
a
n
d
 
b
e
d
 
c
o
a
t

S
m
o
o
t
h

4
.
0
p
l
y
 
s
m
o
o
t
h
 
c
o
a
t

t
.
;
 
o
v
e
r
 
w
i
t
h
 
w
e
t
 
s
p
o
n
g
e

Y
.
±
.
6
 
n
n
i
l
 
h
o
l
e
s

F
i
o
a
t
 
n
a
i
l
 
h
o
l
e
s

C
o
 
o
v
e
r
 
w
i
t
h
 
s
p
o
n
g
e

G
I
M
E

a
n
d
 
f
e
e
l
i
n
g
 
t
c
.
;
,
t
u
r
e

1-
 L

T
 `

r
I i

A
7A

1.
11

)

S
A
F
E
T
Y

S
a
f
e
t
y
 
g
l
a
s
s
e
s

E
n
d
d
e
r
 
s
a
f
e
t
y

i
;
A
Z
A
R
D

T
r
i
p
p
i
n
g

L
e
a
v

t
o
o
 
i
l
c
h
 
1
1
.
i
s
t
e
t

R
e
m
o
v
e
 
t
o
o
 
m
u
c
h
 
p
l
a
L
t
e
r

)
4

'
V

:4
4.

1%
".

.f
f
r
z
e
 
.
-
 
.

-z
f



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
W
A
L
L
 
C
O
V
E
R
I
N
G

(
P
L
A
S
T
E
R
 
B
O
A
R
D
)

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

P
H
Y
S
I
C
A
L
 
S
C
I
E
N
C
E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e

[
h
a
m
m
e
r
 
a
n
d
 
p
u
t
t
y
 
k
n
i
v
e
s
]

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s

[
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s

(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
s
)

c
o
u
n
t
i
n
g
,
 
c
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,

c
o
d
i
n
g
,

r
a
t
i
o
,
 
m
e
a
s
u
r
e
m
e
n
t
,
 
r
e
c
o
r
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s

(
c
a
l
c
u
l
a
t
i
o
n
s
)

a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n

a
l
g
o
-

r
i
t
h
m
s
,
 
a
n
d
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e

o
f
 
p
a
r
e
n
t
h
e
s
e
s

i
n
 
s
i
m
p
l
i
f
y
i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

M
e
a
s
u
r
e
 
s
e
n
s
e
;
 
i
n
s
t
r
u
m
e
n
t
:

r
u
l
e
,
 
m
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c

l
i
n
e
a
r

K
n
o
w
l
e
d
g
e
 
o
f
 
g
e
o
m
e
t
r
i
c
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
-
 
s
y
m
m
e
t
r
y
,
 
c
o
n
g
r
u
e
n
c
e
,

s
i
m
i
l
a
r
i
t
y
,
 
p
a
r
a
l
l
e
l
,
 
p
e
r
p
e
n
d
i
c
u
l
a
r
,
 
s
k
e
w

B
a
s
i
c
 
l
o
g
i
c
 
-
 
d
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
M
O
D
E
S

E
X
A
M
P
L
E
S

S
K

IL
LS

/C
O

N
C

E
P

T
S

L
i
s
t
e
n
i
n
g

V
i
e
w
i
n
g

T
o
u
c
h
i
n
g

S
o
l
i
d

(
t
a
p
p
i
n
g
)

I
n
 
g
e
n
e
r
a
l

N
o
r
m
a
l
 
m
e
c
h
a
n
i
c
a
l

4
3

N
o
i
s
e
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c
,

d
e
t
a
i
l
 
a
n
d
 
i
n
f
e
r
e
n
c
e

S
h
a
p
e
,
 
d
e
p
t
h
,
 
c
o
n
s
i
s
t
e
n
c
y
,
 
t
e
x
t
u
r
e
,

m
o
v
e
m
e
n
t



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

P
A
I
N
T

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N

T
o
o
l
s
:
 
l
a
d
d
e
r
,
 
p
a
i
n
t
 
b
r
u
s
h
s
,
 
d
r
o
p

c
l
o
t
h
s

M
a
t
e
r
i
a
l
s
:
 
s
e
a
l
e
r
,
 
p
a
i
n
t

D
E

C
IS

IO
N

S
D
e
t
e
r
m
i
n
e
 
c
o
l
o
r
 
e
x
p
e
c
t
a
t
i
o
n

D
e
t
e
r
m
i
n
e
 
t
y
p
e
 
o
f
 
p
a
i
n
t

D
e
t
e
r
m
i
n
e
 
a
m
o
u
n
t
 
o
f
 
c
o
v
e
r
a
g
e

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E

S
e
a
l
 
s
u
r
f
a
c
e
s

A
p
p
l
y
 
p
a
i
n
t
 
e
v
e
n
l
y

C
l
e
a
n
 
t
o
o
l
s
 
i
m
w
e
d
i
a
t
e
l
y

R
e
p
e
a
t
 
f
o
r
 
s
e
c
o
n
d
 
c
o
a
t

C
U
E
S

C
u
s
t
o
m
e
r
 
s
e
l
e
c
t
i
o
n
 
f
r
o
m
 
c
h
a
r
t
s

U
s
e
 
f
o
r
 
r
o
o
m
w
a
s
h
a
b
l
e
 
p
a
i
n
t
 
n
e
e
d
e
d
,
 
e
t
c

N
u
m
b
e
r
 
o
f
 
c
o
a
t
s
 
n
e
e
d
e
d
 
-
 
c
a
n
 
l
a
b
e
l
 
a
n
d

i
n
s
p
e
c
t
i
n
g
 
c
o
v
e
r
a
g
e

S
A

F
E

T
Y

H
A

Z
A

R
D

S
A
F
E
T
Y

L
a
d
d
e
r
 
s
a
f
e
t
y

C
a
u
t
i
o
n
 
a
g
a
i
n
s
t
 
s
p
i
l
l
a
g
e

H
A
Z
A
R
D

F
a
l
l
i
n
g

T
r
i
p
p
i
n
g

S
p
i
l
l
i
n
g
 
o
r
 
d
r
o
p
p
i
n
g
 
p
a
i
n
t

E
R

R
O

R
S

P
a
i
n
t
 
d
o
e
s
 
n
o
t
 
m
e
e
t
 
c
u
s
t
o
m
e
r
'
s

e
x
p
e
c
t
a
t
i
o
n

C
o
v
e
r
a
g
e
 
d
o
e
s
 
n
o
t
 
m
a
t
c
h
 
c
a
n
 
L
a
b
e
l
 
d
e
s
-

c
r
i
p
t
i
o
n
 
r
e
s
u
l
t
i
n
g
 
I
n
 
e
x
t
r
a
 
c
o
s
t



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

P
A
I
N
T

S
C

IE
N

C
E

W
IA

1 
H

N
U

M
bL

R
 S

Y
S

T
I-

A
F

,

1

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
[
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s

(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
s
)

c
o
u
n
t
i
n
g
,
 
c
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
c
o
d
i
n
g
,

r
a
t
i
o
,
 
m
e
a
s
u
r
e
m
e
n
t
,
 
r
e
c
o
r
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s

(
c
a
l
c
u
l
a
t
i
o
n
s
)

a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n

o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
i
.
e
.
,
 
u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
 
i
n
 
s
i
m
p
l
i
f
y
-

i
n
g
 
a
r
i
t
h
m
e
t
i
c
 
e
x
p
r
e
s
s
i
o
n
s

M
e
a
s
u
r
e
 
s
e
n
s
e
,
 
t
a
p
e
 
m
e
a
s
u
r
e
;
 
m
e
a
s
u
r
e
:
 
g
e
o
m
e
t
r
i
c
-
l
i
n
e
a
r
 
a
n
d

a
r
e
a

B
a
s
i
c
 
l
o
g
i
c
 
-
 
d
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

S
p
e
a
k
i
n
g

R
e
a
d
i
n
g

L
i
s
t
e
n
i
n
g

V
i
e
w
i
n
g

T
o
u
c
h
i
n
g

E
X
A
M
P
L
E
S

D
i
s
c
u
s
s
i
o
n
 
f
o
r
 
c
u
s
t
o
m
e
r
 
s
e
l
e
c
t
i
o
n

L
a
b
e
l
 
o
n
 
c
a
n

T
o
 
c
u
s
t
o
m
e
r
 
s
e
l
e
c
t
i
o
n

G
e
n
e
r
a
l

T
e
s
t
i
n
g

4
5

S
K

IL
LS

/C
O

N
C

E
P

T
S

U
s
a
g
e

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
d
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e
,

i
n
s
t
r
u
c
t
i
o
n
s

C
o
n
c
e
n
t
r
a
t
i
o
n
,
 
n
o
t
e
 
t
a
k
i
n
g

V
i
s
u
a
l
 
a
n
a
l
y
s
i
s
,
 
m
e
m
o
r
y
,
 
l
o
g
i
c
,

c
o
l
o
r
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n

T
e
x
t
u
r
e



Duty D Adding A Room

1 Layout for addition
2 Dig for and build foundation forms
3 Pour concrete
4 Lay block foundation (crawl space)
5 Build subfloor
6 Put up shell (walls)
7 Install ceiling joists and roof rafters, sheathing

8 Extend heating ducts
9 Wire the structure

10 Install windows
11 Install plumbing
12 Install ceiling
13 Install floor, covering (kitchen carpeting)
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p
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c
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b
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b
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p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
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c
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c
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b
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c
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c
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c
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p
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c
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c
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p
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p
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p
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b
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c
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c
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p
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c
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c
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b
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b
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c
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c
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r
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p
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l
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p
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u
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h
e
n

e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
-

t
i
o
n
a
l
 
v
a
r
i
a
b
l
e
s
;
 
e
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,

s
e
l
f
-
c
o
n
t
r
o
l
,
 
s
e
l
f
-
r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

S
u
p
e
r
v
i
s
i
o
n
 
(
s
e
e

A
p
p
e
n
d
i
x
 
A
)

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
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m
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m
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n
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n
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n
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c
a
p
a
c
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e
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x
 
A
)

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
f
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
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-
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o
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n
t
i
n
g
,
 
c
o
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r
d
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n
a
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e

s
y
s
t
e
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r
d
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r
i
n
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d
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x
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n
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c
o
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i
n
g
,
 
r
a
t
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o
,
 
m
e
a
s
u
r
e
m
e
n
t
,

r
e
c
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d
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n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
 
(
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
a
d
d
i
t
i
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n
,
 
s
u
b
t
r
a
c
-

t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
d
i
v
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s
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n
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l
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i
t
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m
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,
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n
d
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d
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r
 
o
f

o
p
e
r
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o
n
s
,
 
i
.
e
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u
s
e
 
o
f
 
p
a
r
e
n
t
h
e
s
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s
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n
 
s
i
m
p
l
i

-
g
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r
i
t
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-

m
e
t
i
c
 
e
x
p
r
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s
s
i
o
n
s

R
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t
s

I
n
s
t
r
u
m
e
n
t
s
 
-
 
r
u
l
e
 
a
n
d
 
t
a
p
e
,
 
v
o
l
t
m
e
t
e
r

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c
 
-
 
l
i
n
e
a
r
 
a
n
d
 
a
r
e
a

B
a
s
i
c
 
l
o
g
i
c
 
-
 
d
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e
,
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y
m
b
o
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i
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m

C
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N
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E
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R
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p
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R
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c
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c
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l
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p
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c
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n
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S
C
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N
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E

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
[
h
a
m
m
e
r
]

W
o
r
k
 
i
n
p
u
t
 
a
n
d
 
w
o
r
k
 
o
u
t
p
u
t
,
 
f
r
i
c
t
i
o
n
 
a
n
d
 
e
f
f
i
c
i
e
n
c
y
 
i
n

s
i
m
p
l
e
 
m
a
c
h
i
n
e
s

R
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
f
o
r
c
e
 
t
o
 
d
i
s
t
o
r
t
i
o
n
 
i
n
 
a
n
 
e
l
a
s
t
i
c
 
b
o
d
y

[
d
e
n
t
i
n
g
 
w
o
o
d
]

R
e
s
i
s
t
a
n
c
e
 
o
f
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e
 
[
b
e
n
d
i
n
g
 
n
a
i
l
]

B
E
H
A
V
I
O
R
A
L
 
S
C
I
E
N
C
E

H
i
r
i
n
g
 
-
 
e
x
h
i
b
i
t
 
c
a
p
a
c
i
t
y
 
t
o
 
a
s
c
e
r
t
a
i
n
 
p
e
r
s
o
n
a
l
 
q
u
a
l
i
t
i
e
s
;

t
o
 
f
o
s
t
e
r
 
t
r
u
s
t
;
 
t
o
 
a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
 
p
l
a
n
t
 
e
n
v
i
r
o
n
m
e
n
t

a
n
d
 
j
o
b
 
e
x
p
e
c
t
a
t
i
o
n
s

P
r
o
f
e
s
s
i
o
n
a
l
i
s
m
 
-
 
m
a
i
n
t
a
i
n
 
c
a
p
a
c
i
t
y
 
t
o
 
f
o
s
t
e
r
 
t
r
u
s
t
,
 
c
o
n
f
i
-

d
e
n
t
i
a
l
i
t
y
,
 
c
o
o
p
e
r
a
t
i
o
n
;
 
t
o
 
g
e
n
e
r
a
t
e
 
i
n
t
e
g
r
i
t
y
;
 
t
o
 
c
o
p
e

w
i
t
h
 
c
o
n
f
l
i
c
t
 
b
e
h
a
v
i
o
r
;
 
t
o
 
f
u
n
c
t
i
o
n
 
e
f
f
i
c
i
e
n
t
l
y
 
w
h
e
n

e
n
c
o
u
n
t
e
r
i
n
g
 
f
a
s
t
 
c
h
a
n
g
i
n
g
,
 
m
u
l
t
i
p
l
e
,
 
p
e
r
s
o
n
a
l
 
o
r
 
s
i
t
u
a
-

t
i
o
n
a
l
 
v
a
r
i
a
b
l
e
s
;
 
e
x
h
i
b
i
t
 
q
u
a
l
i
t
i
e
s
 
o
f
 
s
e
l
f
-
c
o
n
f
i
d
e
n
c
e
,

s
e
l
f
-
c
o
n
t
r
o
l
,
 
s
e
l
f
-
r
e
l
i
a
n
c
e
,
 
s
e
l
f
-
r
e
s
p
e
c
t
 
a
n
d
 
a
d
a
p
t
a
b
i
l
i
t
y

S
u
p
e
r
v
i
s
i
o
n
 
(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

A
t
t
r
i
b
u
t
e
s
 
o
f
 
m
a
x
i
m
u
m
 
f
u
l
s
s
i
a
l
a
c
a
p
a
c
i
t
y
 
(
s
e
e
 
A
p
p
e
n
d
i
x
 
A
)

S
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
[
a
l
l
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
]

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)
.
 
c
o
u
n
t
i
n
g
,
 
c
o
o
r
d
i
n
a
t
e

s
y
s
t
e
m
,
 
o
r
d
e
r
i
n
g
,
 
i
n
d
e
x
i
n
g
,
 
c
o
d
i
n
g
,
 
r
a
t
i
o
,
 
m
e
a
s
u
r
e
m
e
n
t
,

r
e
c
o
r
d
i
n
g

F
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
c
a
l
c
u
l
a
t
i
o
n
)
-
 
a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,

m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
d
i
v
i
s
i
o
n
 
a
l
g
o
r
i
t
h
m
,
 
a
n
d
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s

R
e
d
u
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s

B
a
s
i
c
 
m
e
a
s
u
r
e
m
e
n
t
 
s
k
i
l
l
s
:

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t

I
n
s
t
r
u
m
e
n
t
s
:

r
u
l
e
,
 
t
a
p
e

M
e
a
s
u
r
e
m
e
n
t
:

g
e
o
m
e
t
r
i
c

l
i
n
e
a
r

B
a
s
i
c
 
g
e
o
m
e
t
r
i
c
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s

(
s
e
e
 
A
p
p
e
n
d
i
x
 
B
)

B
a
s
i
c
 
l
o
g
i
c

S
y
m
b
o
l
s

D
e
d
u
c
t
i
v
e
/
i
n
d
u
c
t
i
v
e

C
O

M
M

U
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IC
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E
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p
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R
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g

V
i
e
w
i
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g

E
X
A
M
P
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E
S
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o
 
c
u
s
t
o
m
e
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,
 
h
e
l
p
e
r

P
l
a
n
s
,
 
n
o
t
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s
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e
n
e
r
a
l

P
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a
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s
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S
K
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c
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o
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a
k
i
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V
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s
u
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i
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e
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c
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e
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f
 
p
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b
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b
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b
e
d

D
r
i
l
l
 
h
o
l
e
s
,
 
n
o
t
c
h
 
f
o
r
 
i
n
s
t
a
l
l
a
t
i
o
n

C
u
t
 
t
u
b
i
n
g
 
t
o
 
c
o
r
r
e
c
t
 
s
i
z
e
s

C
l
e
a
n
 
f
i
t
t
i
n
g
s
 
t
o
 
c
o
r
r
e
c
t
 
s
i
z
e
s

A
p
p
l
y
 
f
l
u
x

A
s
s
e
m
b
l
e
 
a
n
d
 
i
n
s
t
a
l
l

S
w
e
a
t
 
f
i
t
t
i
n
g
s

S
w
e
a
t
 
o
n
 
v
a
l
v
e
s

C
o
n
n
e
c
t
 
t
o
 
e
x
i
s
t
i
n
g
 
p
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p
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l
t
h
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.

C
o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
p
h
y
s
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
b
a
s
i
c
 
t
o
 
p
e
a
k
 
p
h
y
s
i
c
a
l
 
p
e
r
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o
r
m
a
n
c
e
:

B
o
d
y
 
r
h
y
t
h
m
,
 
B
r
e
a
t
h
i
n
g
 
c
o
o
r
d
i
n
a
t
e
d
 
w
i
t
h
 
b
o
d
y
 
m
o
v
e
m
e
n
t
,
 
B
o
d
y
 
b
a
l
a
n
c
e
 
a
t

p
o
s
t
u
r
e
,
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n
d

M
o
v
e
m
e
n
t
 
f
r
o
m
 
t
e
n
s
i
o
n
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o
 
r
e
l
a
x
a
t
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o
n
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n
d
 
v
i
c
e
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e
r
s
a

C
.
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o
n
s
c
i
o
u
s
 
a
w
a
r
e
n
e
s
s
 
o
f
 
q
u
a
l
i
t
i
e
s
 
b
a
s
i
c
 
t
o
 
o
p
t
i
m
a
l
 
m
e
n
t
a
l
 
p
e
r
f
o
r
m
a
n
c
e
:

A
t
t
e
n
t
i
o
n
,

O
b
s
e
r
v
a
t
i
o
n
,
 
C
o
n
c
e
n
t
r
a
t
i
o
n
,
 
M
e
n
t
a
l
 
a
l
e
r
t
n
e
s
s
,
 
M
e
n
t
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l
 
q
u
i
e
t
u
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,
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e
n
t
a
l
 
c
l
a
r
i
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r
g
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R
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n
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p
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e
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l
i
d

2
.

K
n
o
w
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e
d
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e
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f
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r
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r
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n
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n
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c
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.
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.
 
p
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r
p
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t
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c
u
l
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r
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k
e
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.

U
n
d
e
r
s
t
a
n
d
i
n
g
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d
 
u
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e
 
o
f
 
t
h
e
 
P
y
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r
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n
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e
d
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n
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e

r
i
g
h
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r
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l
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c
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e
t
e
r
m
i
n
a
t
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o
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s
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t
i
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u
d
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f
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D
e
t
e
r
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f
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p
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p
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V
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r
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n
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u
r
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D
e
t
e
r
m
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n
a
t
i
o
n
 
o
f
 
t
h
e
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e
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c
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c
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c
i
r
c
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s
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c
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c
i
r
c
l
e
 
o
r

i
t
s

p
a
r
t
s

8
.

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
t
h
e
 
a
r
e
a
 
o
f
 
r
i
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p
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i
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